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PARETO’S “RESIDUES” 


Reason and Emotion in Human Conduct 


G. H. Bousouert, 


University of Algiers, Algeria 
Extracts from Précts de Sociologie d’aprés Vilfredo Pareto 


(Freely translated from the French by Martan H. Bett Farrcuicp) 


Editor’s Preface:—In a narrow sense it might be held that this epitome of Pareto’s views 
on reason and emotion in human affairs has little to do with the subject covered by this 


Journal. Nevertheless, it does have great significance in the study of heredity, and for the 


following reasons: | . | 
First, it emphasizes the amazing persistence of the emotional characteristics that are 


a part of the hereditary equipment of every human being. 

The other point is that in this ‘scientific’ age it is increasingly evident that many of 
our difficulties lie in not applying in any adequate way the knowledge we have. This is 
especially true of biological knowledge. The obvious answer is that if we are to progress in 
the utilization of what science has to teach, it may be necessary to take cognizance of Pareto’s 
“Residues” in interpreting this knowledge. Is it not particularly in scientific fields that the 
influence of emotion has been ignored? We have based our presentation of scientific know- 
ledge almost entirely on reason—and have been surprised that political and religious dema- 
gogues, pseudo-scientists and anti-scientists have been more successful in gaining acceptance 
of their views than we of ours. Might not a study of the emotions which need to manifest 


themselves by external actions be very valuable? 


The skilful navigator does not ignore the currents of sea and air, but recognizes and 


allows for their inevitable effects. 
not alter will help him toward his goal. 
than to shift the Gulf Stream. 
ignore the one than the other. 


MOTION, not Science is what 


counts with man. We see 
this as soon as we consider all 
the activities of the human _=s race. 


Whether it is a question of art, re- 
ligion, morality, love of country or 
love of family, it is emotion that we 
always find: science plays an entirely 
subordinate role. It is incapable of 
stirring man to action as emotion 
does and must therefore be put far 
behind as a motive force. 


In examining the facts we are led 
to classify man’s actions, or rather, 
the forces which induce them, into 
‘wo groups, logical ones and others, 
the immense importance of which 
lave never before been brought to 
ight, which we will call non-logical. 
‘tis with the non-logical actions only 
‘hat we shall deal in this chapter. 


Where possible he lays his course so that forces he can- 
It may prove to be no easier to change a “residue” 
Science, which is a systematized regard ot facts, can no more 


Within the main group we seem able, 
in certain particular cases, to recog- 
nize two categories of the non-logical 
action-inducing emotions: (a) a con- 
stant category, by far the more impor- 
tant, which corresponds to certain hu- 
man instincts and emotions, and (b) 
another category which aspires to jus- 
tify the former, and which is ex- 
tremely variable. (Db) satisfies man’s 
need for reason and logic, his need 
of explanation, and it is sensitive to 
the most diverse influences, whereas 
(a) remains relatively constant. 

Before proceeding further it will 
perhaps be well to designate these 
categories more conveniently than by 
letters of the alphabet. Since (0b) is 
derived from (a) we have called it 
‘derivation’; as for (a), our search 
has shown it to remain constant while 
other phenomena vary, and we shall 
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therefor call it “residue” in the future. 
But if the reader prefers to call it 
“(a),” or “manifestation of instinct,” 
or “psychological constant” or use 
any other term he fancies, our theory 
would remain unchanged, for we are 
reasoning about facts and not about 
words. 

The residues may be classified, so 
far as we now know, in six great 
classes, further divided into sub-heads. 


Class I. Instinct of Combinations 

A very powerful instinct impels us 
to combine certain things with cer- 
tain acts, and this is, without doubt, 
one of the factors that has _ con- 
tributed the most to the advancement 
of our civilization, because it leads to 
positive results. The average man 
makes, or accepts combinations guided 
by analogies that are fanciful, puerile 
and absurd. The scholar, the techni- 
cian, the engineer, the business man 
ander the influence of the same in- 
stinct may perform logical actions, al- 
though this is not always the case. 
It would be interesting to study in 
detail how with practical men logical 
actions and non-logical ones can be 
united, because, generally speaking, 
we here separate by analysis elements 
which are really composite. 

I-a—Combination in general. This 
instinct explains, perhaps, how it is 
that man has been able to make im- 
portant and useful discoveries among 
the great number of combinations in- 
stinctively noticed. Up to our own 
day endless combinations have been 
suggested as medicaments, not one 
of which has survived experimental 
evidence, but which this instinct 1m- 
pels us to accept and investigate. 
Pliny cites sixty-nine combinations 
for the cure of epilepsy. Cardinal 
Richelieu was treated for it with 
horse dung steeped in white wine. It 
may seem ridiculous to notice such 
stories when we are studying the 
form of great social developments, 
but the instinct of combinations is 
one of the most powerful forces de- 
termining the equilibrium of societies, 
and if it manifests itself in absurd 
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phenomena that does not in the least 
diminish its importance. 

As a special illustration of this in- 
stinct one might mention the urge 
to connect’ certain feelings or certain 
actions with certain days. This is one 
of the most fundamental instincts of 
the human race and has been so from 
antiquity down to our own day, both 
in public and in private life. Birth. 
days were celebrated of old as they 
are today. The 18th of June, 1855, 
the anniversary of the battle of Water- 
loo, was chosen as the day on which 
to send the French and English troops 
to the assault of Sabastopol (which, by 
the way, failed completely). Similarly 
the Bavarian counter-revolution of No- 
vember, 1923, took place on the same 
day as the revolution of 1918. Inthe one 
case as in the other there was no logical 
reason for choosing the date, but the 
fact explains itself when we recognize 
in the actors in these events and in the 
public at large an instinct which tends 
to link certain acts with certain days, 
the same instinct which was at the 
base of the religiosi dies and the dies 
nefastt of the Romans. 


[-b.—Combination of things that are 
alike, or opposite. A sentiment about 
contrasts is at the base of many deeds 
and words. At Marseilles, Petronius 
tells us, it used to be the custom to 
allow some particular individual to en- 
joy all the delights of life for one 
year, at the end of which time he was 
put to death in an ignominious way. 
Beart and Raville report something 
quite similar in ancient Mexico. There 
is no imitation in this; it is a mani- 
festation of the same instinct to com- 
bine opposites. 

In regard to resemblances the facts 
are equally obvious. In Theocritus 
and in Virgil we find a resemblance be- 
tween the melting of a wax figure and a 
man burning with love. The resen- 
blance undergoes further development 
by the practices of incubism, ‘“explain- 
ed” by the intervention of the devil cr 
some other demon. The principle ci 


homeopathy shows this same residue. 
Rare things and exceptional occui- 
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Bousquet : 


yences. One rare thing is united to 


B.,other by the instinct of combina- 
tions. 


Heroes and great men have a 


divine or extraordnary birth, this is 


Siound consistently through all ages in 
%.\| literature; 


these legends, built up 
by residues, are afterwards explained 
by derivations. The death of an emi- 
nent personage is announced by prophe- 
death of 
Caesar are celebrated, nor were they 


Of 
Gospel according to St. Matthew “And, 


Sbehold, the veil of the temple was rent 
Sin twain, 


from the top to the bottom; 
and the earth did quake and the rocks 


Srent ” 


It is even more singular that the 


biographers of Beethoven mention a 


out on the 
1827, at his death. In 


terrible storm that broke 
26th of March, 


this case the fact has been established, 


but why should it be chronicled if there 
not exist in the minds of the 
authors and their readers an_ instinct 
suggesting a certain connection between 
the two events? These are some of the 
more unusual types of this sub-division. 

Terrible things and events. Sallust 
writes: ‘“There are those who say that 
Catiline, wishing to unite his fellow- 
conspirators by an oath, passed around 
a cup filled with wine and human 
blood. Whether this be true or false, 
the fact remains that here two terrible 
things are united; drinking human blood 
and conspiring against the Republic. 

Other combinations instinctively be- 
lieved in are that: 

Happy conditions are associated with 
good things and unhappy ones with 
evil things, and 

Things assimilated produce effects of 
« corresponding nature. 

I-c.— Mysterious 
oP jects and of certain acts. This resi- 
due is found in many magic rituals, 
imulets, vows made on certain ise 
tdeals, etc. It is also the major fac- 
or in the phenomena of taboo, being 

orrelated with a feeling that particular 


objects and actions are invested with 
ccult powers. 
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I-d.—Mysterious potency in general. 


As usual, the residue shows itself both 


in acts and words. 

Zeller, in his Histoire d’ Allemagne, 
reports that two bishops having made 
a vow over empty reliquaries did not 
consider themselves bound by it, thus 
showing that in their eyes the relics 
which should have been there possessed 
a mysterious power. 

On the occasion of the baptism of 
the Crown Prince at Belgrade, in 1923, 
he was baptised with water from the 
Adriatic and from the principal rivers 
of the kingdom of Yugo-Slavia; in 
this there can be no reason drawn from 
experience. King Charles I caused 
the Great Seal to be removed from 
Parliament, “rumor was rife in Lon- 
don because the possession of the Great 
Seal seemed a necessary adjunt to legal 
government.” Here the residue is ex- 
tremely clear. 

Names mysteriously umted to things. 
This residue is so frequently met ip 
that it could in itself be considered a 
a sub-head. Innumerable pa a 
regarding perfect numbers and _ their 
mysterious properties, from the follow- 
ers of Pythagoras down to Auguste 
Comte are based on this residue. 

Think of the prestige which in all 
times has been attached to diplomas, to 
honorary titles, university degrees, and 
so forth, a prestige which certainly is 
not derived from any experience indi- 
cating that the holders of such degrees 
are always more remarkable or more 
intelligent than other men. 

I-e.—The need to combine residues. 
Man feels the need of uniting his resi- 
dues because his mind is_ synthetic; 
analysis only comes through a special 
— of which few are capable. 


I-f.—Need of logical development. 
Men are equally well satisfied by rig- 
orous logic or by pseudo-logic. At 
heart they want to reason, whether well 
or ill matters little. We have only to 
notice the fantastic discussions that 
have taken place, and still do, about 
such incomprehensible subjects as the 
various theologies and metaphysics, the 
divergation about man’s end, etc., to get 
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some notion of the insistent need which 
is satished by these productions. 

l-g.—Faith in the efficacy of com- 
binations. In general the ignorant man 
is guided by a pre-conceived faith in 
the efficacy of non-logical conclusions, 
reinforced by the fact that other com- 
binations really are efficacious, but this 
faith arises spontaneously, as one can 
see in a child who amuses himself by 
trying the strangest combinations. Cato 
the [Elder propounds with the same 
faith, magic remedies and agricultural 
operations. This faith antidates  ex- 
perience. 

The belief that .4 must necessarily be 
united to B&B which characterizes the 
residues of the first class is reinforced, 
becomes stable and constant, thanks to 
the residues of the persistence of the 
aggregates which we shall study in the 
second class. 


Class II. Persistence of the 
Aggregates 
As we have seen, there is an in- 


stinctive propensity in the human mind 
to combine certain objects, certain acts, 
certain emotions, either within the same 
group or between different groups. 
Some of these combinations form very 
powerful and persistent emotional ag- 
gregates. 

When the aggregate is once formed 
an instinct to Oppose any separation of 
the units thus combined is often 
aroused. Hence the great sociological 
importance of residues of the second 
class. It must be clearly understood 
that even if the aggregate has no ob- 
jective existence it may have a_sub- 
jective one that 1s very important. Let 
us suppose that a certain people have 
made a divinity of a river; this fact 
could be explained in many ways. First, 
we might sav that from the tangible 
river thev have abstracted an ideal river 
which thev regard as a “natural force’ 
and which they adore as_ such. 
ond, we night sav that, attributing a 
human resemblance to the river, thev 
have endowed it with a human soul and 
that this soul has been deified. Third, 
we might say that the river has pro- 
duced vague but very powerful emo- 


sec- 
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tions in them and that these emotions 
persist and constitute subjectively a 
whole to which they give a name, as 
they do to so many other subjective 
things that are remarkable. Eventually 
this entity takes the same place in the 
Pantheon of the people in question that 
the flag does in the political aggregate 
(witness the German Rhine), or, more 
modestly, is found in the baggage of the 
poets. The third interpretation explains 
several facts not covered by the other 
two and the residue to which it corres- 
ponds is therefore much more usual. 

An added proof of these assertions is 
apparent in our own time. The cult of 
the Unknown Soldier as it is practiced 
today, among several nations has its 
origin in very profound emotions that 
were stirred during the Great War. The 
literature which seeks to explain this 
cult by exalting it, is another mani- 
festation of these residues and is not 
the cause of the cult. These very in- 
teresting phenomena show most vividly 
what are the causes dominating the 
birth and development of a religion. It 
is to be noted that in France these emo- 
tions have been so strong that along- 
side this cult another one has grown 
up, that of the Eternal Flame, which 
has acquired the significance of a new 
rite. Here again there is no meta- 
physical theory in its origin, but it 
shows the persistence of the aggregate 
of strong emotions which makes up the 
patriotism of France, just as the cult 
of Vesta, with fairly analagous cere- 
monies, expressed the emotion of the 
Roman people for their city. As usual 
the theologies, the derivations, ditter— 
exalting in the one case the virtues ot 
ancestors, the power of the protecting 
gods of Rome, ete.. in the other, Liber- 
tv, Justice, the Rights of Man, French 
Blood, ete. .. We shall fail entirely 
to understand these phenomena if we 
go no further than the literature, which 
no more than indicates the forces deter- 
nuning social equilibrium. 

When we understand the instinct t 
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-jyvations than in the residues. 

Briefly, we might say that the farther 
religious and other practices of the 
same nature are removed from the resi- 
due of a simple association of ideas and 
acts, and the greater the proportion of 
theological, metaphysical, logical con- 
cepts (derivations) they include the 
easier it becomes to change them. And 
so we see why it is easier to change the 
form of government of a people than 
its religion, its usages, its customs and 
its language. 

As a matter of fact, the residues of 
the persistence of aggregates correspond 
to “religious” feeling in the broadest 
sense. 

[1-a.—Persistence of the relations of 
the individual with other men and with 
his surroundings. These residues form 
the substratum of family feeling, of 
patriotism, of sentiment for the mother- 
tongue, for religion and friends. 

If we look at things superficially we 
might believe that modern patriotism is 
only concerned with the territory of 
one’s own country. In reality, to arouse 
the emotion of patriotism the name of 
the country must suggest an aggregate 
of emotions of race, ‘language, religion, 
history, and so on believed to be held 
in common. 

Patriotism cannot be defined with 
precision, any more than can religion, 
morality, justice, the good, or the heau- 
tiful. All these names evoke a com- 
plex of intricate emotions, vague and 
undefined. These wholes are kept to- 
gether by the residues of the persis- 
tence of the aggregates. 

Social class relations. The fact of 
living in a given community implants 
certain ideas in the mind, certain w ays 
of thought and action, certain preju- 
dices, certain beliefs which persist and 
acquire a psuedo-objective existence as 
do so many other analagous entities. As 
an extreme example, the associations 
known as sects, built up by strong and 
exclusive emotions, have always ex- 
hibited well-recognized characteristics. 
The very general idea current among 
barbarians that against strangers or 
enemies anything is permissable, that 
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in dealing with them the moral rules in 
force among fellow-citizens need not be 
applied, is another instance of the resi- 
dues we are discussing. This notion 
which existed among a people so civil- 
ized as the Romans, has not entirely 
disappeared in our own day. 

Il b.—Persistence of relations be- 
ween the living and the dead. The ag- 
eregate of the relations of one man 
with other men persists by abstraction 
even during the absence or after the 
death of this man. This forms the 
residue of a great number of phenome- 
na. Partly analagous to the residues of 
the relations of the individual with 
other men and with his surroundings, it 
is almost always found associated with 
them in the concrete phenomenon. As- 
sociated with certain residues of the 
fourth class, (in relation to sociality), 
it is at the base of the complex phe- 
nomena of the cult of the dead, of the 
feasts and sacrifices in their honor, and 
so on. We try to explain these beliefs 
logically, deducing them from the idea 
of the immortality of the soul, but this 
idea is only the derivation; among in- 
numerable proofs that might be cited 
it will be sufficient to say that in Lon- 
don and in Paris there are cemeteries 
for dogs, and these animals are buried 
there by people who most assuredly do 
not believe that dogs have immortal 
souls. 

On serious reflection we see that the 
idea of survival after death is the pro- 
longation of another very powerful idea, 
that of the unity, or integrity, of man 
during the course of his life. Although 
physically and psychologically he un- 
dergoes ceaseless transformations we 
nevertheless assume that within him 
there is an abiding unity. 

II-c.—Persistence of the relations be- 
tween the dead and the things that be- 
longed to them during their life. This 
belief gives rise to the very general 
custom of burying or burning these 
objects with the corpse, or of destroy- 
ing them, of killing his slaves, his 
wives, his animals. As usual a logical 
explanation of these customs has not 
been lacking, they have been considered 
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aS a necessary consequence of a new 
life for the dead, a life in which his 
needs should be satisfied. These beliefs 
undoubtedly exist, but they are deriva- 
tions, that is to say they are essentially 
variables, whereas the constant factor in 
the phenomena is the idea of the per- 
sistence of the relationship of the dead 
with his belongings. 
[l-d.—Persistence of an abstraction. 
When a complex of intricate relation- 
ships of the kind we have been study- 
ing has once been constituted, a corre- 
sponding abstraction may arise, and if 
it persists a new subjective entity is 
created. ‘These residues are the foun- 
dation of theologies and metaphysics, 
which we might define as an aggregate 
of derivations from such residues. 
II-e.—Persistence of  wuniformities. 
A general character is often imputed to 
a particular uniformity, or even to a 
single, unique, isolated fact, and from 
that beginning we proceed to reason. 
It is useless to cite examples, the read- 
er can find all he wants for himself. 


II-f—Emotions transformed into an 
objective reality. There is such an in- 
finite number of these residues that 
they are rarely lacking in any discus- 
sion that is not rigorously scientific. The 
“auto-observation” of the metaphysi- 
cian, the “experience” of the Christian 
and similar conditions transform emo- 
tions into objective realities. 


II-¢.—Personifications. The residues 
by which personifications are built up 
are of this class; at first a name is 
given to an abstraction, to a uniformity, 
to an emotion, thereby converting it 
into a subjective entity; little by little it 
becomes an anthropomorphism. Ob- 
jects and places can also be personified 
without necessarily deifying them. The 
sentiment in regard to Rome has fol- 
lowed an undulatory movement begin- 
ning with a simple personification, then 
growing in intensity until it became a 
deification and finally subsiding into the 
poetic and literary admiration which 
still persists. 

II-h.—Need of continual abstrac- 
tions. When certain abstractions fall 
into disuse for any reason whatsoever 





there must be new ones to take their 


places, since the need for them still 
persists. Popular mythologies are re- 
placed among the cultivated classes by 
subtle and sophisticated ones. Ingeni- 
ous theologies arise, researches into cos- 
mologies and the primitive state of man. 
Proceeding further along the line of 
supernatural abstractions we arrive at 
metaphysical abstractions on the essence 
of things, and speculations couched in 
incomprehensible language about even 
more incomprehensible things. Finally 
pseudo-scientific abstractions are added, 
such as evolution, whether creative or 
otherwise makes little difference. They 
manitest the continual need for ab- 
stractions. 

In regard to residues of the present 


class there are several interesting things 
to notice: 


Like the instinct to make combina- 
tions, these emotions have always been 
as much a part of human nature as the 
organs of the body, and expressions of 
them are found in the most remote 
epochs of history and pre-history ; what 
have varied since have been simply the 
explanations, the derivations. 


The analogy between religion, in the 
strict sense, and phenomena of social 
life with the same residual bases, is be- 
ginning to be admitted in enlightened 
religious circles as well as by erudite 
‘“materialists.”” To prove this we may 
turn to the authority of Mr. Gillouin, 
who is all the more above reproach be- 
cause he is a convinced Bergsonian; 
“It is a fact no less striking,” he writes, 
“that outside Christianity we see a rank 
growth of all sorts of ways of living 
that can only be called religious. It 
seems as though the less Christian our 
time becomes the more it becomes re- 
ligious,” and he cites the domain of art 
and that of politics: “‘Democracy be- 
gan by being mystic..... , Ouinet in 
fact appeals to Christianity in behalf of 
democracy and stands forth as_ the 
prophet of a truer and more authentic 
Christianity than that of the churches 

How can we fail to be im- 
pressed by the truly religious fervor 
which is aroused in many souls by 
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the Socialistic gospel? Nationalism can 
also proclaim its own divinity 7 

The author has described under the 
form of derivations what is true of 
residues, but he is a good observer and 
confirms our theories point by point. 


That these sentiments are not only 
analogous, but that genetically they are 
all transformations of a primordial emo- 
tion, filial affection, is the very 
interesting thesis of a psychologist, M. 
Bovet, from whom we may quote some 
interesting passages; ““‘We are in the 
habit of speaking of a child’s adora- 
tion of its mother; the word has a deep- 
er significance than is at first apparent, 
the child ascribes the same perfection 
to its parents as it does to God. .... 
Later the same faith is projected furth- 
er; among primitive races to the chief 
of the tribe, elsewhere to the monarch, 
as in the deification of the Roman em- 
perors. Patriotic sentiment partakes of 
this filial love. Throughout history we 
see a close connection between patriot- 
ism and religion. These two 
emotions can become completely identi- 
cal.” 


Class III. Need of Manifesting Senti- 
ments by External Actions 


Powerful emotion is generally ac- 
companied by action of some_ kind, 
usually having no direct relation to the 
emotion, not its logical consequence, 
but satisfying the need to act. A dog 
satisfies the same need when he wags 
his tail on seeing his master. As usual, 
to understand this behavior we must 
consider the residue, not the manifesta- 
tion itself, and above all not the logical 
explanation of it, the derivation. 


On entering a church, a synagogue, 
a mosque, one shows respect by un- 
covering the head, by covering the 
head, by taking off one’s shoes. The 
essential element is the need to express 
respect, the accessory element is the 
method employed, the negligible ele- 
ment is the theological derivation which 
justifies it afterwards. This also ex- 
plains why during the hey-day of anti- 
clericalism, free thinkers copied Catholic 
ritual, having lay baptisms, burials to 
the tolling of a bell, even the idea of a 
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lay first communion was seriously dis- 
cussed, and today socialists are full of 
enthusiasm for ceremonies of an un- 
deniably militaristic character. 

Religious exaltation. Religious en- 
thusiasm carried to the point of delirium 
is found among all peoples at all epochs. 
To particularize, the description given 
by Williams of what he saw in F1j1, and 
Henri Bois’s description of “revivals” 
in Wales, are almost identical, in spite 
of the fact that the derivations had 
nothing whatever in common. 


Class IV. Residues In Relation to 
Sociality 


Private associations. Most people 
feel the need of some form of exclu- 
sive association, though it may vary 
greatly as to kind. Let us see what 
residues are generally to be observed. 
Remarking on the spread of funeral 
colleges in Rome, Renan notes that 
their members became closely united 
and like relatives. This indicates what 
powerful emotions originate from asso- 
ciations of this sort. Renan found this 
same feeling among the Oriental Christ- 
ians of his own time. Moreover they 
differ little from those we can easily see 
for ourselves among religious sects, 
political associations and secret societies. 
For the most part the activities of the 
members have been the same and in- 
clude banquets; it is one of the very 
numerous cases in which we see the 
form change while the foundation re- 
mains the same. The _ derivations 
change, the residues persist. 

Need of uniformity. This. varies 
among different peoples and presents 
various sub-classes. 

IV-a.—Unifornuity obtained by imak- 
ing oneself do certain things. Imitation 
should be mentioned here; it plays an 
important role in social life. It shows 
itself in simplest form in the uniformity 
imposed by fashion. It is often impos- 
sible to discover that it serves any use- 
ful purpose whatever. To sav _ that 
“one follows the fashion to be like the 
rest of the world” is only to say that 
“one imitates because one imitates.” 

IV-b.—Uniformity imposed on others. 
This is one of the most universal urges 
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of social life, although its manifesta- 
tions seem to be extremely variable. 
We see it with great clearness when 
we study history or observe what is 
going on among neighboring peoples, 
because when personal feeling does not 
blind us we can appreciate the non- 
logical characteristics of an act. In the 
time of Louis XIV it was unthinkable 
that subjects should have any other 
faith than that of the monarch, but the 
Great King was not in the least dis- 
turbed by the fact that in his various 
provinces there was an almost chaotic 
diversity of administrative form. To- 
day all the world, or almost all, ap- 
proves of liberty of conscience, but 
there are statesmen who have insomnia 
at the mere idea that Alsace Lorraine is 
not in all respects governed by the same 
institutions as the rest of France and 
who consider that this is wrong “‘in it- 
self.” As usual this is explained, by 
pleading the “necessity of a return to 
the fold of our holy Mother Church” or 
to “la France eternelle,”’ while as a 
matter of fact it is just the other way 
around and, as always, the residue was 
there before the derivation. 


IV-c.—Neophobias. This emotion hin- 
ders any innovations that threaten uni- 
formity. It is very strong among 
primitive peoples and is noticeable in 
our own day, being only overcome by 
the instinct of combinations. In Paris, 
in 1911, women appearing in divided 
skirts were mobbed on the streets. The 
same thing happened in connection with 
big hats or other innovations of fashion. 
It should be noticed that among persons 
affected by these neophobias there are 
many to whom on the other hand any- 
thing new in politics or in religion must 
be good for the sole reason that it is 
new. Horrified at the innovations of 
tailors and milliners, they are indignant 
because the Pope will not accept the in- 
novations of the Modernists, and they 
blame the government for any delay in 
accepting social innovation. Contra- 
dictory residues can exist together in the 
mind of the same man. 


IV-d.—Pity and cruelty. These feel- 
ings belong in this class, but for want 
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of space we shall simply mention thei 
In passing. 

1V-e.—Tendency to unpose hardships 
on oneself for the good of others. These 
are the feelings of altruism which so- 
cial life engenders and which impel 
man to share his belongings with his 
fellows, or even to sacrifice himself for 
them . 

1V-f.—The feeling of hierarchy. This 
is felt as much by those who are the in- 
feriors as by the superiors. Observable 
even among animals, it is very wide- 
spread in human societies. It even 
seems as though simple societies could 
not exist without these distinctions of 
class. The hierarchy may become trans- 
formed, but the sentiment persists, even 
in social groups which in outward ap- 
pearance proclaim the equality of its 
individuals. Thus to understand the 
mechanism of social life it is far more 
important to give attention to these 
residues than to the derivations from 
them. To imagine that the ancient 
feudal system of Europe was imposed 
solely by force is absurd; it was partly 
maintained by those mutual feelings of 
affection which are also observable in 
other countries having a feudal system, 
as for example in Japan. The senti- 
ments on the part of the superiors are 
sentiments of protection and benevol- 
ence, mingled with those of domina- 
tion and pride; on the part of the in- 
feriors they are those of subjection, of 
affection, respect and fear. 

IV-g.—Need of having the approba- 
tion of the collectivity. The desire which 
every individual feels to be well thought 
of in the community represents a very 
powerful emotional force and is the 
real foundation of human society. It 
operates tacitly however, often without 
being expressed, and the individual 
himself is sometimes unconscious of it. 


IV-h.—Asceticism. In man we see a 
special type of emotions not found among 
animals, which makes a person inflict 
suffering upon himself for no utilitarian 
reason whatever. This is the kernel of 
the phenomenon of asceticism. If we 


were familiar with only one class of 
the asceticism of the 


manifestations, 
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oman Catholic church for example, it 
would be difficult to distinguish the 
residue from the derivation. A man 
does penance because he believes it 
pleases God and because he wants to 
make honorable amends for his sins. 
This religious feeling might be the resi- 
due and the penance the consequence of 
this residue. In fact, in certain in- 
stances it seems as though this were 
the case. But there are ascetics, like 
the ancient Cynics, devoid of all religi- 
ous ideas whatever. We see the Spar- 
tans, ascetics solely for the purpose of 
maintaining a strict discipline; Budd- 
hists, who want to curb all vital energy ; 
and finally, among our contempo- 
raries, we have people who make as- 
cetics of themselves in the name of 
holy Science, which, they say, condemns 
the use of alcoholic beverages. 

It is therefore clear that the con- 
stant element is to be found in the suf- 
ferings men choose to inflict upon them- 
selves, the variable element lies in the 
motives they have, or claim they have, 
for so doing. 


Class V. Integrity of the Individual 
and of His Dependents and 


Possessions 
V-a.—Emotions which oppose any 
alteration of the social equilibrium. 


The individual sets up certain ideals 
regarding his relationship with other 
men and with community life as a 
whole. When these ideals are inter- 
fered with he experiences unpleasant 


emotions and tries in various ways 
to re-establish the equilibrium. Such 
emotions are, as usual, vaguely de- 


fined; in this case they are called feel- 
ings of “justice” and “injustice.” The 
man who says “This thing is unjust” 
means that it offends his sensibilities, 
those pertaining to the equilibrium of 
the society in which he lives. Where a 
certain kind of property exists, it is 
“unjust” to take it away from a man, 
where it does not exist, it is “unjust” to 
give it to him. Soldiers who share the 
booty taken from an enemy call “un- 
just” any alteration of the rules usually 
followed in such distributions. 

The residue we are examining gives 
rise to an observation of great im- 
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portance. Imagine a collectivity where 
homicide is becoming frequent; evi- 
dently it is in process of disintergration. 
To counteract this dissolution it is not 
necessary that the present residue 
should operate, the immediate interest, 
the instinct of self-preservation would 
be enough. But long before there is a 
probability of any particular individual 
being assaulted, the feeling that one 
should resist any disturbance of the 
existing social balance becomes opera- 
tive. 

We can see why the residues of this 
class, combined with those of the per- 
sistence of the aggregates make emo- 
tional wholes of great social importance, 
designated vaguely as “ideals of jus- 
tice.” 

It is noticeable that actions designed 
to prevent this kind of alteration are 
usually non-logical ones, as the follow- 
ing example will typify: In March, 
1786, two members of the States Gen- 
eral of Holland wanted to drive through 
a certain gate at The Hague, a privilege 
until that time reserved exclusively for 
the Stadholder, but which privilege had 
just been taken from him by the States 
who were in open conflict with him, to 
show their sovereignty. The common 
people of The Hague upheld the rights 
of the Stadholder and made a dem- 
onstration. The different residues 
are clear: the instinct of combinations, 
uniting in some mysterious way the 
governing power to the privilege of a 
special gate, those of the persistence of 
aggregates, making this association per- 
sist even in the absence of the titulary 
head, those concerning the integrity of 
the individual, opposing any alteration 
of the disturbed equilibrium, and lastly 
the need to express action, manifesting 
itself here in an illogical way, as the 
trouble makers, who had no concerted 
plan, were severely punished. 

V-b.—Feelings of equality on the 
part of inferiors. These feelings often 
help an individual of an inferior class 
to maintain the sense of his own in- 
tegrity and they tend to lift him into 
a higher class. 

V-c.—Re-establishment of integrity by 
operations relating either to those who 








154 


have suffered changes or to the disturb- 
ing agent. Under this heading come the 
purifications so customary in the social 
groups of antiquity, giving rise as ever 
to innumerable derivations. In our day 
these have not disappeared; quite the 
contrary. Protestants have put up an 
explatory monument to Servet, burned 
at Geneva by Calvin’s command: an 
analagous feeling impelled the ancient 
Greeks to purify themselves when they 
had committed even an_ unintentional 
murder; notice the residue of the per- 
sistence of an aggregate, by virtue of 
which it is believed that an integrity 
altered in the 16th century remains so 
for three and a half centuries, exactly 
as the vengeance of the Gods of Greece 
could be visited on descendants to the 
third and fourth generation. 

In concrete phenomena of this group 
we generally find the following ele- 
ments: first, there are the residues of 
the persistence of the aggregates, which 
enable one to believe that an abstract 
or imaginary subject is real; second, 1 
is necessary that there should be some 
real or imaginary happening which 
makes one believe or suppose that the 
integrity of a given subject has been 
attacked ; third, the residue to re-estab- 
lish integrity comes into play to initiate 
action to compensate for the attack 
sustained; fourth, the residues opposed 
to any alteration of the social equi- 
librium are added. In 1923 Or, a 
French novelist, was dropped from the 
Legion of Honor for having written 
what was considered to be an “im- 
moral” book. Let us see how this cor- 
responds with the theory just stated. 


The Sociology of Vilfredo Pareto, 
Yale, and Andrew Bongiorno of Oberlin, 


published by 


Harcourt, Brace and Co. 


translated by 
will 
The Preécis, 
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First, the Legion of 
tangible entity whose integrity can he 
altered. but the emotions which its 
members and a part of the public feel 
regarding it are transformed into an 
objective reality; second, this integrity 
was felt to be injured by the writing in 
question; third and fourth, integrity 
was considered restored and the social 
order strengthened by the expulsion of 
the author. If we admit that in this 
case it is not a question either of con- 
scious vengeance on the part of his 
enemies, or of advertisement desired by 
the novelist himself, the non-logical 
character of the act is plain, because 
the only tangible result—any re-estab- 
lishment of the integrity of an imagin- 
ary entity being purely supernatural— 
was that editions of the book were mul- 
tiplied in France and abroad. It is the 
sort of thing that always happens when 
the residue of sex is aroused. 


Class VI. 


This is at the base of innumerable 
verbal and other expressions of man. 
Literary works in which it does not 
appear are excessively rare. It 1s pres- 
ent in most amusements and diversions 
of a public character. It is even found 
in works written for the express pur- 
pose of preaching chastity and the re- 
pression of manifestations of the sex 
instinct; under this form it has en- 
gendered in our day a sort of “‘virtuist 
religion,” with taboos and interdictions, 
defended by people who often say that 
they are free of all prejudice, while in 
reality their intolerance is that of all 
fanatics. 
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from which we print an exerpt in this number of the Journal was published by Payot, 


in Paris, in 1925. 
lected material, 


The extract here printed will give some idea of 
the genius shown in its interpretation, the rigorous application of the 


“the wealth of col- 


method of logico-experimental research” which makes Pareto’s Sociology one of the great 
books of the century. 
G. H. Bousquet is Docteur des Sciences Economiques and des Sciences Juridiques. 


He was secretary of the Controle des Finances Autrichiennes, organized by the League 
of Nations, and is now professor of Law in the University of Algiers. 
Besides numerous articles, Dr. Bousquet has published the following books: 


L’Evolution Sociale aux Pays-Bas, Riviere, Paris: Précis de Sociologie d’aprés I. Pareto. 
Payot. Paris: La Restauration Monetaire et Financiere de L’Autriche, Riviére, Paris: Essai 
sur TEvolution de la Pensée Economique, Giard, Paris; Introduction aux “Systemes So- 
cialistes” de Pareto, and Introduction au “Manuel” de Pareto. Giard, Paris; I’. Pareto, Sa 
Vie ct Son Oeuvre, Payot, Paris; Cours d’Economie Pure, Riviere, Paris; The IWork of 
Vilfredo Pareto. Sociological Press, Hanover, N.. H; Vol. /. Institutes des Science Econo- 
migques, Giard, Paris. 
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FOUR GENERATIONS OF RINGED HAIR 
Figure 1! 


Inheritance chart of ringed hair, showing that this character is inherited as a Mendelian 
dominant. The “rings” are alternate lighter and darker bands, as shown in Figure 2. 


NUMBER of authors have re- 
ported cases of ringed hair, an 
hereditary marking of the head 

hair in man. The most thorough study 
has been made by Cady and Trotter* 
who have published three pedigrees 
and a full description of the character. 
A new pedigree showing transmission 
through four generations is illustrated 
in the accompanying chart (Figure 1). 
The trait is usually not a conspicu- 
ous one, the first impression on _ ob- 
serving the hair of an affected indi- 
vidual being merely that it is somewhat 
sandy and speckled. If single hairs 
are examined, however, most of them 
are found to show distinct bands of 
alternating lighter and darker shade. 
The width of the dark bands is about 
U.5 mm., that of the light bands usually 


somewhat less. The rings are present 
only in hairs from the head; hair from 
other parts of the body is entirely 
normal. According to Cady and Trotter 
the light areas are caused by the pres- 
ence of gas in the interstices of the 
medulla and cortex. As evidence of 
this they cite the fact that when seen 
under the microscope with transmitted 
illumination the ordinarily light areas 
appear dark and the dark areas light. 
This is because the gas filled regions 
refract the rays of light so that they 
do not enter the microscope. If re- 
flected instead of transmitted illumina- 
tion is used the bands appear under 
the microscope just as they do to the 
unaided eye. 

The classification as affected or not 
affected of most of the persons figured 





*Cady, D. D., and Mildred Trotter. A study of ringed hair. Arch. of Derm. and Syph. 


§:301-317. 1922. 




















RINGED HAIR 
Figure 2 
Enlarged photograph (about 20 times) of the “ringed” hairs. The light areas are cause! 
by the presence of gas in the interstices of the medulla and cortex. Not all the head hair 


are affected in this way, and the body-hairs are not ringed. One of the hairs near the cente’ 
of the picture is normal except for a single light spot. 


The hairs are actually cylindrical i 
outline, the greater breadth of the light areas being due to halation of the photograph!- 


negative. At the right is shown the base of one of the hairs. 











Snell and Foley: 


i) the chart is based on reports by 
members of the family. Samples of 
hair from two individuals, however, 
[11-2 and IV-28, were microscopically 
examined by the writers. In the case 
of III-2 slightly less than one-third 
of the hairs show the ringing, but in 
some of these it is quite pronounced. 
A somewhat larger proportion of hairs 
are ringed in the sample from IV-28. 
It is possible that as some of the indi- 
viduals in generation V_ grow older 
the rings may appear in their hair, 
but this seems unlikely, as in the case 
of V-28, 29, and 30 they are known 





Ringed Hair 


to have appeared at an early age. 

This pedigree, like those reported 
by Cady and Trotter, indicates the 
character to be inherited as a Men- 
delian dominant. According to Men- 
delian theory half the offspring, on 
the average, of parents of whom one 
shows ringed hair should themselves 
show ringed hair. In this case the 
ratio 1s 7 with ringed hair to 11 with 
normal hair, a satisfactory approxima- 
tion to the expected ratio of 1 to 1. 
II-1 is omitted from the total as in- 
formation 1s lacking concerning several 
brothers and sisters who consequently 
have been omitted from the chart. 


A NEW DOUBLE RANUNCULUS 


Produced by Selective Cultivation 


Dr. ATTILIO RAGIONIERI 
Castello, Italy 


T is common knowledge that the 

passage of a wild plant into culti- 

vation is a cause of morphologic 
and physiologic variations in its organic 
structure. These variations appear 
more or less promptly and easily pro- 
duce new forms of plants. The breeder 
often profits by this phenomenon for 
his designs. 

One of the first organs of the plant 
to be affected is the flower, and it 
sometimes happens that its constitu- 
tion may be deeply affected and its 
power of reproduction much reduced, 
as in the case of double flowers. A 
fine example of doubling produced by 
means of selective cultivation is given 
by the Ranunculus flowers figured in 
the accompanying photograph (Frontis- 
piece). The following is their history: 

In 1911 I had from the kindness of 
\lr. Herb, nurseryman at Naples, a 
‘ew roots of a wild single flowered 
-carlet Ranunculus he had received 
rom the Holy Land. I grew these 

ots carefully with plenty of food 
ind space. In the second year of 
ultivation I noted a flower with a 


upernumerary petal and this fact 


suggested to me the opportunity of 


helping the tendency to doubling. 
Therefore I removed all the other 


flowers produced by this plant, with 
the object of drawing the maximum 
of nourishment into the mutant, and 
I carefully gathered the seeds. I had 
from these many plants’ showing 
some supernumerary petals, and per- 
severing with this method after a 
few vears a collection of semi-double 
flowers had been produced. — Full 
double flowers came only in the tenth 
vear. 

In the photograph the upper flower 
is the single wild form. The lower 
are improved double varieties ot the 
1929 cultivation. In 1930 the im- 
provement advanced remarkably and 
much more in the last blooming 
(1931) when I have measured a 
flower 15 centimeters across carrying 
257 petals. 

This new race of Ranunculus must 
be not confounded with the old strain 
known under the name of Roselline 
di Firenze, or Giant florentine Ranun- 
culus, that has been grown and select- 
ed by many members of my family 
since the year 1790, and by myself 
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since the year 1872, and which there- 

fore is named Ragionieri’s strain. 
My new race in which the reds of 

all shades predominate and the other 


W 


colours are more lively than in the 
old one will be given the name of 


Ranuncoli di Castello (Ranunculus of 
Castello). 


Chaplain and Biologist 


BIOLOGY AND MANKIND, by S. A. 
McDowatri, B. D., Senior Chaplain and 
Senior Science Master at Winchester Col- 
lege. Pp. 229. 9 Chapters. 46 Illustrations. 
Price, $2.50. New York, The MacMillan 
Co., 1931. 

HERE are colleges, even in this 

so-called scientific age, in which 
the Chaplain and the Professor of Bi- 
ology never speak cordially to one an- 
other. At Winchester College they 
speak with the same voice, this apoc- 
alyptic situation being brought about by 
the fact that our author serves there 
both as Chaplain and Senior Science 
Master. Biology and Mankind is an at- 
tempt to present briefly some evidences 
and theories of evolution, and to fol- 
low this with a rather more complete 
discussion of Mendelian heredity. Then 
the author takes up, in a “frankly 
propagandist” manner, the social im- 
plications of human inheritance. 

The book is a somewhat abridged 
compilation of the data presented in 
one term of a course in general biology 
for classical students. Since it involves 
a study of regression, the effects of 
single and multiple factors, linkage, 
sex-linkage, lethal factors, and the cy- 
tological basis of heredity, besides the 
by no means stinted material upon evo- 
lution and eugenics already mentioned, 
the mental keenness of the young clas- 
sical scholars must receive a thorough- 
voing test. 

The author has felt a little anxious 
concerning the rapid progression of the 
subject matter of his text, and has sup- 
plemented it with a glossary which is 
explanatory as well as definitive, and 
contains a full page illustration (Agar’s 
meiosis in Lepidosiren). The other fig- 
ures, illustrative largely of the discus- 
sion of evolution, are clear and appro- 


priate. The frontispiece is a presum- 
ably original group of photographs 
showing the interesting convergence in 
skull characters to be found in a com- 
parison of differently adapted placental 
mammals and their remarkably similar 
marsupial prototypes. 


To appease old Argus and maintain 
traditions the reviewer must find an er- 
ror, and he feels that the author has 
made one in supposing that sex-reversal 
must be accompanied by the ‘“‘alteration 
of one sex chromosome.” Breeding 
data make it probable that reversed ani- 
mals merely put old chromosomes into 
new gametes. 


The culminating portion of the book 
is given over to material upon human 
inheritance and the socio-political in- 
ferences which must come from obser- 
vation of the present differential birth 
rate. The reviewer was, here, particu- 
larly impressed with the appropriate- 
ness of having the information pre- 
sented by a clergyman. Biology has 
always interested churchmen. Indeed, 
the subject is heavily indebted to par- 
son-naturalists—including Darwin—for 
outstanding contributions. These tradi- 
tions, together with the possession ot 
that virtue which suffereth long and 1s 
kind, makes the parson an ideal eugen- 
ist. Eugenic recommendations present- 
ed by scientists are resisted because 
they appear cold and inhuman, and, 
moreover, the scientists are still boggel 
down in the minutiae of their own ‘data 
and are striking at one another wildly. 
Chaplain McDowall shows us how ¢ 
well-informed padre can, in this con- 
tretemps, come over to Macedonia an: 
help us. 

R. R. HUveEsTIs. 


University of Oregon 
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A PROBABLE CASE OF DOUBLE SUPERFE- 
TATION IN THE EWE 


C. EK. AuBEL* 


Kansas Agricultural Experiment Station 





Figure 3 


The four-year-old grade Shropshire ewe in which superfetation occurred. These lambs 
were in the uterus at the same time as embryos in different degrees of development. The 


— 


large lamb was born May 5, 1931, and the twins 81 days later on July 25. The lambs are 
fully developed and apparently normal. Photographed July 27, 1931. 


ASES of superfetation have been 
reported at various times among 
farm animals. In mares, cows, 

and sows, the instances have been 
rather frequent. In the ewe the cases 
reported are few. Wiaunters+y reports an 
occurrence in an ewe but in no case, as 
far as the author is aware, has a double 
superfetation been reported. A _ brief 
account of such an example follows. 
A flock of 20 grade Shropshire ewes, 
owned by Mr. E. A. Hepler, Manhat- 
tan, Kansas, was allowed to run with 
the ram. This ram was a cross: bred 
Shropshire & Hampshire. The ewes 





and ram were run together and breed- 
ing was promiscuous, consequently, the 
dates of service could not be ascer- 
tained. 


During the course of lambing in the 
flock, the winter of 1930-31, the per- 
formance of a four-year-old ewe was 
noteworthy. <A record of her lambing 
follows: 

December 25, 1930-—1 ewe lamb—S 
pounds. 


May 5, 1931—1 ewe lamb—S8 pounds. 


July 25, 1931—2 ewe lambs—0™% 
pounds each. 








*Published as Contribution No. 95 from the Department of Animal Husbandry. 


+ Winters, L. M. 1925. Animal Breeding, by John Wiley and Sons, Inc., New York. 


159 


160 


All the lambs were normal. The 
ewe was normal in every way and had 
a good flow of milk after each lambing. 
Previous to the births noted above, the 
ewe had lambed three times, dropping 
three fine lambs. These births were 
normal, occuring in the normal sea- 
son of each of the three preceding 
years. 

An analysis of the births from De- 
cember 25, 1930, to July 25, 1931, 
shows that three parturitions occurred 
in 211 days. The normal period of 
gestation in Shropshire ewes is about 
147 days. The reported range in length 
of gestation periods for a number of 
normal births is 143 to 156 days. There 
were 131 days intervening between the 
births of December 25 and May 5. 
This is less than the normal period of 
gestation. This indicates the first case 
of sunerfetation and is particularly in- 
teresting because of the length of time 
between the births. However, there is 
a possibility that the May 5 lamb may 
have been slightly premature. But con- 
sidering that the lamb was normal in 
weight, this is unlikely. Even if the 
May 5 birth was premature, it is un- 
usual that the ewe accepted service so 
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soon after parturition on December 25. 
for ewes after lambing do not usuall\ 
come into heat and accept service un- 
til the autumn following parturition. [| 
is possible these births may not con 
stitute a case of superfetation, but a 
any rate two normal births occurre:. 
well within the time of a single gesta- 
tion period. 

The births of May 5 and July 25, 
give distinct evidence of superfetation. 
The July 25 twin lambs were dropped 
81 days after the May 5 lamb. Again 
a large number of days intervened be- 
tween the births. To produce the July 
25 lambs, breeding must have taken 
place about February. This breeding 
date is out of season and occurred when 
the ewe was already in gestation with 
the May 5 lamb. 

Whether or not the three births 
within a period of 211 days may be in- 
terpreted as an instance of double su- 
perfetation is questionable. At any rate, 
a single case is established in the May 
5 and July 25 births and adds another 
example to the list of mammals in 
which the uterus contained at the same 
time, embryos of widely different de- 
grees of development. 


Heredity and Cancer 


Most of the major problems of medicine 
that can be solved by the study of human 
material alone have been settled as iar as 
available methods and materials permit. Most 
of our remaining problems apparently will 
have to be settled by work with animals, 
which furnish the essential possibility of con- 
trol of observations and results, a feature 
difficult, often impossible, when human mate- 
rial must be used for our investigation. This 
is particularly true of cancer, whether we 
are seeking light on the cause or the treat- 
ment. Cancer is a disease of such protracted 
development and course, so variable in its 
manifestations and duration, often so difficult 
of diagnosis and differentiation, that  satis- 
factory study of many fundamental problems 
on the basis of clinical observation is almost 
or quite impossible. At the present time it 
seems safe to maintain that the existence 
of an hereditary influence on the = suscep- 


tibility and resistance to cancer has been 
established both for man and animals. The 
exact mechanism of the hereditary influence 
has vet to be determined. The evidence 
offered by human material is conflicting, 


and inadequate both in amount and character 


to permit of satisfactory analysis. “he 
studies so far made with spontaneous tumors 
occurring in laboratory animals show the 


possibility of modifying the occurrence of 
cancer in these animals in marked degree. 


experimental genetics 
and character of the tumors that 
will arise. Therefore, we may _ reasonably 
look forward to the eventual finding of a 
definite explanation of the genetic mechanism 


and of determining by 


the site 


which determines susceptibility and resistance 


cancer.—Wells. H. Gideon: The 
ot Cancer, ia. J. Can- 
(July) 1931. 
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DID SHAKESPEARE KNOW PLANT 
HYBRIDS?P 


W. E. 


PRAEGER 


Kalamazoo College 


HE credit of first recognizing sex 

in plants is usually ascribed to 

Camerarius in 1694, and_ the 
earliest use of this knowledge to pro- 
duce a hybrid to Fairchild prior to 
1719, when he used the pink or gillyvor, 
Dianthus caryophyllus, in his experi- 
ment. But there is a very interesting 
passage in Shakespeare’s A IV inters 
Tale that suggests the possibility that 
sex may have been known and hybridi- 
zation practiced by some gardeners in 
[ngland much earlier, the play having 
been brought out in 1611. This pas- 
sage, in Act IV Scene III, 1s as fol- 
lows: 

Perdita. 

o the season 
Are our carnations, and streak’d gillyvors, 
Which some call nature's bastards: of that 

kind 
Our rustic garden’s barren; and I care not 
To get slips of them. 


Polixenes. Wherefore, gentle maiden, 
Do you neglect them? 

Per. For I have heard it said, 
There is an art which, in their piedness, 

shares 
With great creating nature. 

Pol. Say, there be; 
Yet nature is made better by no mean, 
But nature makes that mean: so, over that 

art, 
Which, you say, adds to nature, is an art 
That nature makes. You see, sweet maid, 
we marry 
A gentler scion to the wildest stock; 
And make conceive a bark of baser kind 
By bud of nobler race: this is an art 
Which does mend nature,—change it rather: 
but 
The art itself is nature. 
Per. 
Pol, 





the fairest flowers 


So it is. 
Then make your garden rich in 
gillyvors, 
And do not call them bastards. 
Per. I’ll not put 
The dibble in earth to set one slip of them: 
No more than, were I painted, I would wish 


This youth to say, “twere well; and only 
therefore 


Desire to breed by me.— 


_ The quotation is difficult of scientific 
Interpretation. Perhaps Shakespeare 


was thinking of grafting and nothing 
more. He may have had even more 
confused ideas of this art than had 
Virgil, who grafts apples on _ plane 
trees and pears on ashes. The impli- 
cation of sex in plants and of “bas- 
tards’ would then be mere fantasy. 
This would be an easy explanation and 
yet hardly satisfactory. 

Shakespeare was often inaccurate in 
details. He depended much on what he 
read or heard and was quite uncritical 
in any scientific sense. In this play he 
speaks of the non-existent seacoast of 
Bohemia because he knew of seacoasts 
and had heard of Bohemia. Had he 
heard of the crossing of plants he 
might easily have confused it with 
grafting. Omitting the few lines that 
seem to refer to this old art, the whole 
passage would imply that both Perdita 
and Polixenes were familiar with hy- 
brids and knew how they were pro- 
duced. Gillyflors were not likely to be 
grafted. Where “slip” is used it is in 
the sense of cuttings, and does not 
mean scions, as elsewhere in Shakes- 
peare, for they were planted with a 
dibble. Perdita’s prejudice, which 
seems absurd to us, was that of the 
contemporaries of Fairchild, who 108 
vears later, considered the results of 
his work against nature and perhaps the 
whole process immoral. 

Is it not possible that some [English 
gardeners, as early as the sixteenth 
century, were using crossing to produce 
varieties of carnations? Gerarde in 
1597 said of this flower—‘that a great 
and large volume would not suffice to 
write of every one at large and in par- 
ticular.” It would be easier to conceive 
of this if deliberate hybridization had 
been practiced to produce the varieties. 
In 1702 John Ray catalogued 360 dis- 
tinct kinds. In those days all that men 
knew did not, as with us, get quickly 
into print. The practice might have 
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been local, or, perhaps, the secret of the 
method guarded as has frequently been 
the case in the arts. 

Does not this garden scene make it 
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possible, or, indeed, probable, that sex 
in plants and the practice of hybridiza- 
tion were known to the contemporaries 
of Shakespeare? 


wv 
BACON PREDICTED TRIUMPHS OF PLANT BREEDING 


ROFESSOR PRAEGER’S inter- 
esting quotation from Shakespeare 
and the questions which he raised sug- 
gested that further light might be 
thrown on Seventeenth Century views 
concerning this subject by an examina- 
tion of the writings of Sir Francis 
Bacon. In many places in Bacon’s 
writings a deep interest in horticulture 
is evident: His essay on Gardens opens 
with the understanding phrase ‘The 
Lord Almighty first made a garden,” 
and it shows a detailed knowledge of 
many plants. Thus we might expect 
to find in Bacon’s scientific writings a 
fairly complete summary of the ideas 
about hybrids current among horticul- 
turists at the time of Shakespeare. In 
this we are not disappointed: in his 
Sylva Sylvarum; or a Natural History 
we find in the many pages devoted to a 
mixed collection of observations, theo- 
ries, and superstitions about plants, 
specific references to this matter. Much 
of the material there presented, he ad- 
mits is absurd,—‘‘But these are idle and 
ignorant conceits and forsake the true 
indications of the causes.’ He says else- 
where, “Let no one be concerned if 
this history has its errors.” He con- 
sidered the advancement of science 
more important than his reputation, 
which he felt would have been enhanced 
by the suppression of this work, which 
was published posthumously in 1627 
shortly after his death (April 9, 1626). 
His own interpretations of the ob- 
served facts are colored by current con- 
cepts, which included the constitution of 
all matter from the four elements, 
earth, fire, water, and air, and the 
spontaneous generation of at least the 
lower forms of life. Nevertheless, he 
observed widely and keenly, and his 








*An Age of Genius, JOURNAL oF HeEreEpITy 13(8) :343. 1927. 


conclusions sometimes fit remarkably in- 
to modern interpretations. The prac- 
tical nature of his experiments, and his 
skepticism of some of the wonders he 
records, is indicated in the following 
quaint statement: ‘““Our experiments we 
take care to be, as we have often said, 
either ‘experimenta fructifera,’ or ‘luci- 
fera’; either of use, or of discovery for 
we hate 1mpostures, and despise curiosi- 
ties. Yet because we must apply our- 
selves somewhat to others we will set 
down some curiosities touching plants.” 
(*‘Pure” science, in its extreme modern 
form, which scorns “fructifera’” and 
sometimes neither bears, nor is intend- 
ed to bear fruit, would appear to have 
little appeal to Bacon.) 

It also seemed possible that another 
matter in relation to Bacon might be 
touched on. As was pointed out in this 
Journal in 1927,* the question of the 
authorship of Shakespeare’s plays is of 
no little interest to eugenists. If the 
random Stratford boy, abandoning his 
wife and children at twenty, was able 
to absorb in the next ten years of a 
roving player’s life the learning set 
forth in these plays, he was a unique 
phenomenon in the human race, more 
amazing than is generally considered. 
Robert Louis Stevenson railed at those 
who wished to roll Shakespeare and Ba- 
con into one “To have a greater wonder 
to gape at,” but he is mistaken in this 
The greater wonder would be the con- 
ventional Shakespeare. The author- 
ship of the plays by a person with 
Bacon’s breadth of interest and literary 
endowments, is much more explicable 
biologically. 

It was further pointed out that the 
question of the authorship of the plays 
has been argued very largely on a pure- 
ly literary basis. Style can be con- 
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sciously altered, as several outstanding 
‘astances prove, but the content of mind 
jehind the style remains the same. If 
what the founder of modern science 
thought and recorded illuminates what 
Shakespeare’s characters have to say in 
biological matters we may consider it 
merely a coincidence, but it would sug- 
vest that the method has possibilities. 
The following quotations are very help- 
ful in understanding the passage trom 
A Winter's Tale. Bacon’s views, though 
by his own admission he knew of no 
plant hybrids, are those of Polixenes, 
who saw in hybridization a natural proc- 
ess of great potential value to mankind. 


Sex in Plants 


The concept of plant hybrids involves 
as a corollary the idea that plants are 
sexual organisms. Writers on this 
subject have often pointed out the 
fact that sex in the date palm was 
known in very ancient times, centuries 


before Camerarius proved the sex- 
ual nature of pollen and _= stigma. 


Bacon considered sex in plants such 
an obvious matter that it might be 
considered axiomatic, though his 
views were confused by the accept- 
ance of the doctrine of spontaneous 
generation. The following quotation 
shows that he unquestionably consid- 
ered sex in plants as a literal and ob- 
served fact, even more literal than the 
reality : 

For the difference of sexes in plants they 
are oftentimes by name distinguished, as 
male-piony, female-piony, male-rosemary, fe- 
male rose-mary, he-holly, she-holly, etc., but 
generation by copulation certainly extendeth 
not to plants. The nearest approach of it is 
between the he- palm and the she-palm, which, 
as they report, if they grow near, incline the 
one to the other, insomuch as that, which is 
more strange, they doubt not to report that 
to keep the trees upright from bending, they 
tie ropes or lines from the one to the other, 
that the contact might be enjoyed by the 
contact of a middle body. But this may be 
feigned, or at least amplified. Nevertheless 
am apt enough to think, that this same 
binarium of a stronger and a weaker, like 
unto masculine and feminine, doth hold in 
all living bodies. It is confounded some- 
times, as in some creatures of putrefaction, 
wherein no marks of distinction appear: and 
it is doubled sometimes, as in hermaphrodites : 
but generally there is a degree of strength in 
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(Bacon, Francis. 1627. Sylva 
Natural History. § 608.) 

It is noteworthy that neither here 
nor elsewhere does he recognize the 
part played by pollen in the fertiliza- 
tion of the flowers. Evidently his in- 
formation about the date palm, doubt- 
less obtained from Classical sources 
(possibly from Virgil) did not include 
the fact that a branch of a male flow- 
er is tied to each female inflorescence 
to furnish an ample supply of pollen 
to insure fertilization. Doubtless the 
rope was considered to serve the pur- 
pose, as well as furnishing that vi- 
carious thrill afforded by the “bark 
you love to touch.” 


Hybrids Predicted 

A section of the “History” is de- 
voted to the problem of the modifica- 
tion of species, but without including 
among them hybridization. A num- 
ber of experiments are suggested for 
producing changes in the form of 
plants, and many of the views are 
colored by the existing concept of 
plants arising de novo through ‘“putri- 
faction.” Planting of mixed seed is be- 
lieved to be a way to influence plants 
to resemble each other. Raising plants 
ordinarily found at sea level in an al- 
pine environment is a suggested experi- 
ment only recently attempted. The re- 
version, or, as Bacon calls it, “degenera- 
tion” of seedlings of plants ordinarily 
propagated vegetatively is noted and 
discussed. The production of graft hy- 
brids is also given extended considera- 
tion, and much space is devoted to a 
discussion of the effect of stock on 
scion, and zice versa. “‘—But these are 
but imagination and untrue. The cause 
is, for that the cion over-ruleth the 
stock quite, and the stock is but passive 
only, and giveth aliment, but no motion 
to the graft.” (| 421) 

If hybrids were being produced in 
England it is unlikely that Bacon would 
have been ignorant of the fact, were it 
generally enough known to be included 
in Shakespeare’ s plays. That this is not 
the case is proved by the following 


most species. 
Sylvarum, or a 


prophetic passage in which he discusses 
the nossibilities of their production and 
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predicts their value to the plant breeder: 


We see that in living creatures, that have 
male and female, there is copulation of sev- 
eral kinds; and so compound creatures, as the 
mule that is generated betwixt the horse and 
the ass, and some other compounds which we 
call monsters, though more rare; and it is 
held that that proverb, Africa semper aliquid 
monstri parit, cometh, for that the fountains 
of waters there being rare, divers sorts of 
beasts come from several parts to drink, and 
so being refreshed fall to couple, and many 
times with several kinds. The compounding 
or mixture of kinds in plants is not found 
out; which, nevertheless, if it be possible, is 
more at command than that of living crea- 
tures, for that their lust requireth a volun- 
tary motion; wherefore it were one of the 
most noble experiments touching plants toa 
find it out: for so you may have great va- 
riety of new fruits and flowers yet unknown. 
Grafting doth it not, that mendeth the fruit, 
or doubleth the flowers, etc., but it hath not 
the power to make a new kind. For the 
cron ever over-ruleth the stock. [Italics mine. ] 

It hath been set down by one of the an- 
cients, that if you take two twigs of several 
fruit-trees, and flat them on the sides, and 
then bind them close together and set them 
in the ground, they will come up in one 
stock; but yet they will put forth their sev- 
eral fruits without any commixture in the 
fruit. Wherein note by the way, that unity 
of continuance is easier to procure than 
unity of species. It is reported also, that 
vines of red and white grapes being set in 
the ground, and the upper parts being flatted 
and bound close together, will put forth 
grapes of several colours upon the same 
branch; and grape-stones of several colours 
within the same grapes: but the more after 
a year or two, the unity, as it seemeth, grow- 
ing more perfect. And this will likewise 
help, if from the first uniting they be often 
watered, for all moisture helpeth to Union. 
And it is prescribed also to bind the bud as 
soon as it cometh forth, as well as the stock, 
at the least for a time. 

They report that divers seeds put into a 
clout, and laid in earth well dunged, will 
put up plants contiguous; which, afterwards 
being bound in, their shoots will incorpor- 
ate. The like is said of kernels put into a 
bottle with a narrow mouth filled with earth. 

It is reported, that young trees of several 
kinds set contiguous without any binding, and 
very often watered, in a fruitful ground 
with the very luxury of the trees will incor- 
porate and grow together. Which seemeth 
to me the likeliest means that hath yet been 
propounded; for that the binding doth hinder 
the natural swelling of the tree; which, 
while it is in motion doth better unite. 
{'s 476, 477, 478, 479.) 

This passage may be taken, in view 
of the encyclopediac nature of Bacon’s 
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information, to be conclusive evidence 
that the production of plant hybrids was 
not generally recognized in England at 
that time. Had hybrids been known 
the statement must have been much 
modified. It is strange that with the 
definitely expounded conviction of the 
importance of hybrids he should not 
have undertaken to make them arti- 
ficially, since he had no _ prejudice 
against their production. Nothing in 
his writings indicates that any such at- 
tempt was made. His ignorance of 
the function of pollen is doubtless the 
explanation. 


The statement regarding the produc- 
tion of graft hybrids in the second and 
succeeding paragraphs are very illumin- 
ating if read in conjunction with Per- 
dita’s remarks regarding the “bastard 
gilliflowers.”’ While gilliflowers are not 
customarily grafted the seeds could be 
“planted contiguous” as there described, 
thus assumedly bringing about the pro- 
duction of new forms. 


The “bastard gilliflowers,’ which 
Perdita takes exception to, are also the 
basis of another interesting observation. 
In the following passage we have what 
is perhaps the first record of two Men- 
delian phenomena, segregation and link- 
age. Whether the linkage between pur- 
ple color and single flower exists today, 
appears not to have been ascertained. 
The scarcity of double purple gilliflow- 
ers was marked enough when Bacon 
wrote to deserve notice: 


Take gillyflower seed, of one kind of gilly- 
flower, as of the clove-gillyflower, which 1s 
the most common, and sow it, and there will 
come up gillyflowers some of one colour, and 
some of another, casually, as the seed meet- 
eth with nourishment in the earth; so that 
the gardeners find, that they may have two or 
three roots amongst a hundred that are rare 
and of great price; as purple, carnation of 
several stripes: the cause is, no doubt, that in 
earth, though it be contiguous, and in one 
bed. There are very several juices; and as 
the seed doth casually meet with them, so it 
cometh forth. And it is noted especially, 
that those which do come up purple, do 
always come up single: the juice, as_ it 
seemeth, not being able to suffice a succulent 
colour and a double leaf. This experiment 
of several colours coming up from one seed, 
would be tried also in larks-foot, monks- 
hood, poppy, and holyoak. (4 510). 
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Bacon on Plant Hybrids 


He also noted the tendency of dou- 
»le-flowered trees not to produce fruit. 
It is curious that so keen an observer 
should have believed that many trees 
bore no flowers: 


There be some plants that bear no flower 
and yet bear fruit; there be some that bear 
flowers and yet no fruit; there be some that 
hear neither flowers nor fruit. Most of the 
great timber trees, as oaks, beeches, etc., 
bear no apparent flowers; some few like- 
wise of the fruit trees as mulberry, walnut, 
etc., and some shrubs, as juniper, holly, etc., 
bear no flowers. Divers herbs also bear 
seeds, which is as the fruit, and yet bear no 
flowers, as purslane, etc. Those that bear 
flowers and no fruit are few, as the double 
cherry, the sallow, etc. But for the cherry, 
it is doubtful whether it be not by art or 
culture; for if it be by art, then trial would 
be made, whether apple and other fruit blos- 
soms may not be doubled. There are some 
few that bear neither fruit nor flower, as the 
elm, poplars, box, brakes, etc. (9593.) 


One other reference is of interest in 
connection with sex in plants: 

“It is strange, which is observed by some 
of the ancients, that dust helps the fruitful- 
ness of trees, and of vines by name; inso- 
much as they cast dust upon them for pur- 
pose. It should seem, that the powdering, 
when a shower cometh, maketh a kind of 
soiling to the tree, being earth and water 
finely laid on. And they note, that coun- 
tries where the fields and ways are dusty 
bear the best vines.” 


Is it possible that this belief in the 
efficacy of dust to promote fruitfulness 
is an unconscious recognition of the 
importance of pollen in the physiology 
of plants? 

So many peculiar practices and be- 
liefs are chronicled by Bacon that it 
seems almost a certainty that he would 
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have recorded the practice of hybridiza- 
tion had he known of it. 
specifically prophesied the part plant 
hybridization would play in the produc- 
tion of new forms it can hardly be 
questioned that he was ignorant of the 
process. 
he deferred to a popular prejudice in 
the matter and did not record in print 
a phenomenon that he clearly under- 
stood. Some of his other views are so 
“advanced” 
lived that this seems unlikely. 


Since he 


It is, of course, possible that 


for the times in which he 


Like so many of other parallels 


brought into the question of the author- 
ship of Shakespeare’s plays, the preced- 
ing quotations from Bacon might be 
taken either way in interpreting the con- 
versation between Perdita and Polixenes 


quoted by Dr. Praeger. It is clear 
from what Bacon has to say about 
graft hybrids that experiments were be- 
ing made with plants not ordinarily 
grafted, in which the seeds were plant- 
ed contiguously and the shoots bound 
together. This fits exactly the process 
described by Polixenes. The allusion in 
the play is evidence of popular notion 
that the pied gillyvors were graft hy- 
brids, but Bacon’s remarks would ap- 
pear to render it extremely doubtiul 
whether anything more need be read 
into the text. The reference to segrega- 
tion in flower color indicates that ignor- 
ance of sex physiology of plants on the 
part of the gardeners did not impede 
the natural sequence of events. Poli- 
xenes spoke even truer that he thought 
when he said “The art itself is na- 
ture.” Rosert C. Cook. 


Ww 


A New Journal 


In February the first issue of the 
new Journal of Cellular and Compara- 
tive Physiology appeared. It is pub- 
lished bi-monthly by the Wistar Instt- 
tute of anatomy and Biology at Phila- 
delphia. The articles in the first issue 
deal with such matters as the effect of 
tensions and pressures on _ various 
physiological reactions. No particular 
branch of physiology is included, and 


articles are preferred on analysis of 
fundamental physiological phenomena, 
as other journals are available for pub- 
lication of articles dealing with such 
specialized subjects as behavior, de- 
velopmental mechanics, sex determina- 
tion, genetics, etc. A volume will com- 
prise about five hundred pages. The 
subscription price is $5.00 per volume 
in the United States, and $5.50 foreign. 














FRUIT CHARACTERS OF SAUCER PEACH AND HYBRID 


Figure 4 


Above, fruit and pits of the Saucer (Peen-to) 
and pits of the Almond-Saucer hybrid. 


peach; below, fruit showing splitting, 
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TWO SPECIES HYBRIDS 


Hybrids of the Saucer Peach of Possible Value as Ornamentals* 


CLAYTON QO. SMITH 


Citrus Experiment Station, Riverside, California 
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A RAPID-GROWING TREE 
Figure 5 


Showing growth of the hybrid of A. mira & A. persica, with some flowers much reduced 
In size at the lower right. The tree shows the prolific flowering characteristic of this hybrid. 


HE occurrence of hybrids be- carpa Decne.) blooms in southern 

tween related species of Prunus California early in February, and that 

is not rare, although Hedrick’ it is a few weeks earlier than the com- 
states that “there appear to be but few mercial almonds. Some of its late 
clear cases of peach and almond flowers, however, would still be open 
crosses. The almond blooms so much with the first bloom of the almonds 
earlier than the peach that crosses (about March 1). 
could hardly occur in nature.” It 1s a A natural cross between Aimygdalus 
well established fact that the Saucer persica var. platycarpa and Amyqdalus 
peach (Peen-to) Amvygdalus fersica communis Linn., and another cross be- 


var. platycarpa Bailey (Persica platy- tween A. mira (Koehne) and A. per- 





* Paper No. 261, University of California Graduate School of Tropical Agriculture 
and Citrus Experiment Station, Riverside, California. 
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FLOWERS AND FOLIAGE CHARACTERS OF THE ALMOND-SAUCER 
PEACH HYBRID 
Figure 6 


Left, foliage of Nonpareil almond; right, foliage of the 
hybrid. (Slightly smaller than natural size.) 


Almond-Saucer (Peen-t9) 
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FLOWERS OF LARGE SIZE 
Figure 7 


Left, flowers of hybrid (A. mira X A. persica). Right, flower of A. mira for comparison. 


sica Linn. have been under observa- 
tion for several years. 


Hybrid of Saucer Peach *« Almond 


The hybrid of the almond with the 
Saucer peach (A. communis 2 X A. 
persica var. platycarpa &) was found 
as a single seedling grown from hard- 
shelled almond pits that had been pur- 
chased from the Claremont Nursery 


Company, Claremont, California. 


These seedlings were grown for two 
years in an experimental nursery plant- 
ed by the author at the Citrus Experi- 
ment Station, Riverside, California. 
The second year after planting, blos- 
soms and fruit were formed on this 
hybrid which differed from those of 
either an almond or a peach. 

The flowers (Figure 6) were abun- 
dant and were larger than those of the 
ordinary peach, being 1.5 to 2 inches 
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FRUITS AND PITS OF PARENT AND HYBRID 
Figure 8 


mira. 


in diameter. They are large like the 
almond flowers, but differ in color, be- 
ing a pink instead of a rose or a 
white. The petals of the opening buds 
were deep rose-pink, Ridgway", but 


A, B, D, Fruit and pits of hybrid (A. mira & A. persica): C, 


pits and fruits of 4. 


Fruits and pits of the other parent (persica) are shown in Figure 4. 


after opening, the color was a _ rose- 
pink (Ridgway) or a slightly lighter 
shade. The petals of the open flower 
are .75 to 1 inch long and about 0.5 
inch wide, with margins entire except 
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‘or a notch at the apex. 
creenish at first but soon they have a 
reddish color (Vandyke red, Ridg- 
way), especially along the middle of 
the outside surface. The color of the 
margins of the sepals is a lighter shade 
of red or often they remain greenish 
in color. The almond character 1s 
shown in the large flowers and the 
apical notch of the petals. 


The fruit is abundantly produced 
and has the general shape of the Sau- 
cer peach (Figure +) but 1s somewhat 
smaller. It does not fall readily but 
dries out and may remain on the tree 
as a mummy. The flesh is greenish, 
hard, thin (0.25 inch), separates free 
from pit, becoming soft on ripening 
but is scarcely edible because of its 
limited amount and_ bitterness. It 
cracks open to the pit at the blossom 
end while the fruit is still green. This 
may be limited to a single crack, or 


Sepals are 


two may open at right angles thus 
forming a cross. This cracking sug- 
gests an almond character. It has 


never been observed in the fruit of the 
Saucer peach. 

The pit has much the same shape 
as that of the Saucer peach, but 1s 


smoother. The depressions and con- 
volutions are shallower. The kernel 
is bitter. 


The foliage of the hybrid resembles 
that of an almond but differs from it 
in that the leaves are longer and nar- 
rower or more slender (Figure 6). 
They differ from the Saucer parent 
in that they are thicker, narrower, 
more flat, and without the cross wrin- 
kles in the blade of the leaf. After 
being picked the hybrid leaf will be 
Nat while the Saucer peach leaf folds 
together and the tips curl toward the 


underside. The leaf serrations are not 
distinguishing. In general a_ leaty 


shoot of the hybrid is not so stiff in 
ppearance as the almond, and is clear- 
intermediate in character between 
le Saucer peach and the almond. 


The original hybrid seedling was 


‘Tansplanted to a permanent planting 
n the orchards of the Citrus Experi- 


i 
+ 


. 


\ 
| 
i 


171 


ment Station. It showed a vigor of 
erowth that is often characteristic of 
hybrids. It had been under observa- 
tion for several years and had made a 
tree 15 feet high, when it became ne- 
cessary to remove the original tree in 
rearranging the planting. Buds were 
established in other peach stock, and 
the trees now growing are budded 
stock. These are vigorous, but not so 
much so as the original tree, doubtless 
due to their not being propagated on 
the most suitable rootstock. 

This hybrid has the early flowering 
habit of the Saucer peach and is in 
blossom in February before the al- 
mond and cherries, and at a time when 
other flowers are not abundant. It 
has desirable characteristics as an orna- 
mental, such as large showy rose-pink 
flowers that appear before the leaves. 
It never suffers from delayed folia- 
tion® as is the case with some peaches. 
The foliage is vigorous and attractive. 


A Hybrid of A. Mira A. Persica 


The hybrid (A. mira K A. persica) 
was a chance cross from an open pol- 
linated flower of A. mira, a single tree 
among a few seedlings that were 
erown from pits of A. mira. The hy- 
brid seedling showed great vigor from 
the first. The tree is now about eight 
vears old with a height and spread ot 
top of 15 feet (Figure 5). It has a 
smooth trunk which in its earlier years 
sprouted much at the crown and from 
the trunk that was above ground. 


The flowers are numerous (Figure 
7), and are a sharp contrast to the 
sparse bloom that a tree of A. mura 
produces under our conditions. The 
flowers for the most part do not de- 
velop into fruits. The four crops thus 
far borne have consisted of 6 to 36 
fruits each. This lack of fruiting is 
often a desirable character in an orna- 
mental. 


The flowers appear before the leaves 
and are similar in shape to those of 
A. mira, but are much larger in size: 
1.5 to 2 inches in diameter (Figure 7). 
They have a resemblance to apple rath- 
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er than to 


The 


peach bloom. 


at the apex. 


outside part. 


middle of March in Riverside). 


The fruit (Figure 8, A and D) is 
greenish, very pubescent with a _ shal- 
low groove extending around it, med- 
ium to small (1.2 to 1.5 inches) in 
size, and round to oblong in shape. 
The flesh is 0.25 inches thick, greenish, 
becomes soft, but is scarcely edible as 


Its general appearance 


it is too acid. 


resembles <A. mura 


(Figure 8, C). 


petals 
are a Slightly lighter shade than rose- 


pink (Ridgway), and have crenate or 
crinkled margins, with a small notch 
Sepals are Vandyke red 
(Ridgway), especially along the middle 
The time of flowering is 
the same as that of A. mira, (about the 
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The pit shows characters that are in- 
termediate between A. persica and 4. 
mira, the peach with a smooth plum- 
like pit. The hybrid pit has a few 
shallow corrugations like A. persica 
(Figure 8, B). These corrugations 
near the apex extend around the pit, 
but at the base they have a longitudinal 
direction. The shape of the pit re- 
sembles that of A. persica rather than 
that of A. mira (Figure 8, C) and is 
1.0 by 0.75 of an inch. 

The two hybrids are recommended 
for experimental trial as ornamentals 
because of their large flowers, dark 


green, vigorous foliage and freedom 
from delayed foliation. 
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Inheritance of Blood Sugar Differences in Mice 


Differences of the level of blood sug- 
ar in mice were found to be inherited, 
by Cambridge and Howard, in 1930.* 
Writing in Nature (London) for Jan- 
uary 23 (Vol. 129, No. 2347) L. C. 
Dunn calls attention to the fact that, 
assuming that a large proportion of the 
dead mice in some of the progenies 
were hypoglycaemic, we have strong 
indications that three allelomorphs con- 
trol the level of blood sugar. The sit- 
uation is of great interest, aside from 
its suggestive analogies to the inherit- 
ance of diabetes in man, because the 
gene for normal blood sugar is domin- 
ant both to the gene for low blood 
sugar and to the gene for abnormally 
high blood sugar. This is a very un- 


usual situation, as in a series of allelo- 
morphs controlling quantitative char- 
acters, the dominance tends to be cumu- 
lative in one direction. In the same 
number of Nature, Professor R. A. 
Fisher comments on Doctor Dunn’s 
note, and calls attention to the fact that 
the condition having the highest sur- 
vival value is dominant. This case is 
thus a further link in Fisher’s theory 
of the development of dominance dis- 
cussed in his Genetical Theory of Nat- 
ural Selection, which postulates that 
dominance is built up by modifying 
genes and that the dominance relations 
of allelomorphs would be’ expecte 


to be continually undergoing selective 
modification. 





*Proceedings Royal Society of Medicine, Vol. 23. 
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BUD VARIATION IN APPLES 


A Study of the Role of Bud Mutation in Deciduous Fruit Improvement 


A. D. SHAMEL AND C. S. PoMEROY* 


HE subject of bud variation 1n ap- 

ples is receiving increasing atten- 

tion both from the scientific and 
commercial points of view. During the 
period of 1909 to 1915 the senior writ- 
er found several limb variations in oth- 
erwise normal trees of the Baldwin and 
Ben Davis varieties in Connecticut ap- 
ple orchards. Subsequently, L. B. Scott, 
who was then associated with the writ- 
ers in fruit improvement work, found 
several abnormal limbs and fruits in 
trees of the Baldwin, Rhode Island 
Greening, Northern Spy, and Winter 
Banana varieties in orchards located in 
Michigan where he conducted individ- 
ual-tree performance-record work. Op- 
portunities for carrying out progeny 
tests of these apparent bud variations 
were lacking so that final conclusions 
can not be drawn as to their perpetua- 
tion through budding. 

During recent years several striking 
apple strains that originated as bud 
variations are being propagated com- 
mercially, including the Starking, Rich- 
ared, Red Rome, Black Rome, Red 
Spy, Red Oldenburg, Red Gravenstein, 
Red Stayman, and Blackjon. These and 
other illustrations of bud variations in 
apples will be briefly described in this 
article. The main purpose of this pa- 
per, however, is to present available in- 
formation concerning bud variations in 
apples and to point out the significance 
of this phenomenon as applied to the im- 
provement of commercial apple varieties. 

Published Accounts of Apple Bud 

Variations 


The literature on bud variation in ap- 
ples is meager. No attempt will -be 
made here to refer to all of the pub- 


lications on this subject but mention 
will be made of the first known pub- 
lished records that were found up te 
the past few years. Until recently only 
a very few varieties have been recog- 
nized as having originated as bud muta- 
tions and the probability of commer- 
cially valuable ones arising in this man- 
ner has been questioned. 

Under these conditions it is interest- 
ing to find that the Red Russet variety, 
a russet form of the Baldwin which is 
still in cultivation, originated about 90 
years ago as a limb variation in a tree 
located on the farm of Mr. Aaron San- 
born of Hampton Falls, N. H. This 
variety was introduced to notice by S. 
W. Cole in 18497 and its bud origin 
was first suggested in 1853.78 

Another apple variation was described 
in 1852*7 in France and it was also re- 
corded by Darwin.'? A branch bearing 
two kinds of fruit was exhibited to the 
French Academy of Sciences and this 
fruiting condition was perpetuated in 
propagation by grafting. 

A red variation of the Gravenstein 
occurring in Germany about 1855 was 
described in 1859.°* This variation was 
rather widely grown as a standard vari- 
ety and it was recorded in German and 
French publications in 1877,75 in 1881%? 
and in 1894.7! 

Another red Gravenstein variation 
which was named Banks was recorded 
in 1893.7° It was first noticed and pro- 
pagated by C. E. Banks, of Berwick, 
Kings County, Nova Scotia. It ap- 
peared as a limb variation and first came 
into bearing about 1880. 

In Apples of New York by S. A. 
Beach, published in 1905 as a part of 
the report of the New York Agricul- 





_. *Principal Physiologist and Associate Pomologist, Division of Horticultural Crops and 
Jiseases, Bureau of Plant Industry, U. S. Department of Agriculture. 
+Numbered references are to Literature Cited, which will appear at the end of the article 


n the May number. 
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tural Experiment Station for 1903, the 
above mentioned Red Russet and Banks 
varieties, together with two others, the 
Olympia and Collamer, are listed and 
described as of bud sport origin.%,*,°,° 


The Olympia apple originated as a 
tree in a block of Baldwins which were 
planted about 1860 on the place of Wil- 
liam Shincke, Sr., at Olympia, Wash.” 
The fruit was first sold as Baldwin but 
it was later noticed to be larger and 
better colored. Tests proved the varia- 
tion to be inherent and commercial pro- 
pagations were made about 1890. The 
Collamer apple originated as a sporting 
branch bearing highly colored fruits in 
a Twenty Ounce tree in the orchard of 
J. B. Collamer at Hilton, N. Y., and 
was first propagated about 1900.® 

In 1909 two apple bud variations, a 
Red Rome Beauty and an oblong-shaped 
Grimes Golden were described.* The 
Rome variation occurred as a_ limb 
bearing brilliant, solid, dark red fruits 
in a tree in an orchard of U. T. Cox at 
Proctorville, Ohio, and was exhibited 
at a meeting of the Ohio State Horti- 
cultural Society at Columbus in 1906. 
This variation has been commercially 
propagated and planted. The Grimes 
Golden variation was a tree owned by 
B. F. McCoun of Proctorville, Ohio, 
on which the fruit was oblong in shape 
instead of roundish or oblate as is typi- 
cal of the parent variety. Fruit from 
this variation was shown at the Ohio 
State Fair in 1908. 

The Chesebro-Spy variation which 
originated as a limb bearing solid, dark 
red fruits in a Northern Spy tree on 
the farm of C. C. Chesebro of South 
Haven, Mich., was first described in 
1910.°° The parent tree was _ planted 
about 1870 and the limb variation is 
said to have always borne dark red 
fruits. 

Another variation of the Twenty 
Ounce apple was described by S. A. 
Beach in 1910° as the Hitchings. This 
occurred as an entire tree bearing deep 
red fruits in the orchard of Grant 
Hitchings at South Onondaga, N. Y. 
The fruits were said to be much like the 
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Callamer but of a more solid red color 
with no stripes and maturing about 
two weeks later than the Twenty Ounce 
fruits. At the New York State Fair 
in 1910 Hitchings fruits were awarded 
a first premium as the best new apple. 

In 1911 another red variation of the 
Gravenstein was described.'? It was 
found as a single limb in an otherwise 
normal Gravenstein tree in an orchard 
owned by Van Zandt and Whipple on 
Orcas Island, Wash. This sport orig- 
inated about 1907 or 1908 and was be- 
ing distributed by a nursery company 
in 1911. 

The foregoing list includes only 11 
variations that have come to our atten- 
tion as having been recorded by the 


year 1911. In the next ten vears only 
five additional variations have been 
found recorded in literature. One of 


these, described in 191574 was the An- 
derson Twenty Ounce, a_red-fruited 
variation found in the orchard of EF. H. 
Anderson, at Hilton, N. Y., about 1898, 
as a limb in an old tree which had been 
grafted to Twenty Ounce prior to 1890. 

In 1916 another Red Gravenstein 
limb was described®® as having been 
found in the orchard of H. O. Mood ot 
Worcester County, Mass., about 1910 
and it was propagated to some extent. 

Correspondence in 1917°° told of a 
Russet Rome Beauty limb variation in 
a tree in an orchard of U. T. Cox ot 
Proctorville, Ohio, which had produced 
only heavily russeted fruits from the 
time that it was first noticed, some time 
prior to 1905. 

Two Red Oldenburg variations were 
also described in 1917.15 One of these 
was located in the orchard of William 
Bardwell near Excelsior, Minn. ‘This 
was an entire tree in a Duchess block 
that was planted about 1902. The fruit 
of this tree was considered to be so 
superior to the normal that a nursery- 
man purchased the tree and all pro- 
pagating rights in it for $1,500 and it 
was rather widely disseminated as the 
Daniels Red Duchess. The article de- 
scribing the Daniels Red Duchess” 


stated that a similar Red Duchess sport 





Oe ae ee ee ee ow 





nee entrees Oe ee a 


Pohl 24) sm igi eon WE EE We + 


——-~ 





oe ee 








ae 


AO Dead ats eee 

















| 


~ wm o> +a 








“¢ yl iT 
bout 
unce 
Fair 
rded 
pple. 
~ the 
was 
Wise 
hard 
> on 
ITig- 
 be- 
any 


1] 
ten- 
the 
only 
een 
; of 
An- 
ited 
ii. 
898. 
een 
S90. 
tein 
een 
l of 
910 
nt. 
foa 
1 in 
ot 
iced 
the 
1me 


rere 
lese 
lam 
‘his 
ock 
ruit 


SO 


ry- 
TO- 


> 





# 
~ 





. G ~~ 
Taste balhls Beales ee. Parle EE ea el NUNN 5 A RD Oi ic SG ND abil ge ati ARR Mac CE dni Son on 9 ‘ 


ia i il a tl ee lin 


silnsais ities Can ei 





oe ee cane oe 


Shamel and Pomeroy: 


has been found as a single limb in a 
tree on the grounds of the Minnesota 
Agricultural experiment Station. 

In September, 1922, publication was 
madel® of the bud sport origin of two 
English apples, the Red Bramley from 
the normal form and a strain of the 
Cox Orange which produces strongly 
striped fruits. 

In October, 1922, announcement was 
made*! of the occurrence and purchase 
of the red-fruited Delicious limb sport 
which was later named the Starking. 
This was found in an otherwise normal 
Delicious tree in the orchard of Lewis 
Mood, near Mullica Hill, N. J. This 
tree was planted about 1909 and the 
variable limb had always produced the 
deep red fruits. (See Figure 9.) 

In November, 1922, a bright red- 
fruited limb variation®* was described 
that was found in 1916 in a tree of the 
James Grieve variety in the orchard of 
Hall Jones of Letchworth, Scotland. 
This variation was propagated and 
named A\icCoy. 

In January, 1923, a Red Northern 
Spy. sport was described*? that had 
been propagated at the New York Agri- 
cultural [experiment Station in 1910 
from scions received from C. IE. Green, 
of Victor, N. Y. 

[n March, 1923, another Red Rome 
3eauty variation was announced'* by 
L. J. Clifton of New York State. 

In December, 1923, a red sport of 
Delicious was recorded as having been 
introduced by Frank Walker of loun- 
ceston, Tasmania®® and in correspond- 
ence he stated that it had been under 
observation for about 12 years. 

In October, 1926, the origin of the 
Stavmared was described.!! The orig- 
inal tree variation in the orchard of 
B. C. Moonaw near Covington, Va., 
had been observed for several years. 

In September, 1926, a description 
was published®® of the red Delicious 
tree that was found about 1920 by 
Lewis J. Richardson in his orchard 
near Monitor, Wash., which gave rise 
through bud propagation, to the Rich- 
ared variety. 


Bad Mutations in the Apple 
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Within the past few vears a large 
number of apple variations have been 
found and many of them have been 
mentioned in publications,%,!®,27,17,5,°,? 
though detailed descriptions of their 


origins have been given for only a few. 


The Occurrence of Apple Bud 
Variations 


The term “improvement of apples 
through bud selection” is here used to 
mean (1) the discovery and propaga- 
tion of desirable bud variations in order 
to develop strains in which the trees or 
fruits have one or more characters that 
are superior to those of the parent vari- 
eties for commercial culture, (2) the 
conservation of the proved varieties 
through the systematic selection of bud- 
wood from good type and inherently 
stable parent trees, and (3) the top- 
working of healthy undesirable trees in 
bearing orchards with buds obtained 
from good type trees of the best strains, 
or the replanting of the unprofitable 
ones with nursery trees that have been 
propagated from systematically, care- 
fully selected buds. 

The present study of bud selection in 
apples was begun by the senior writer 
in 1909 in the Connecticut Valley, most- 
ly in the J. H. Hale orchards at South 
Glastonbury and Seymour, Conn. Later, 
individual - tree performance - record 
studies similar to those made in Con- 
necticut were carried on in apple or- 
chards located near Belding and Ionia, 
Mich. Recentiy, a study of the bud 
variations and the commercial perform- 
ance-records of apple trees in orchards 
in the Wenatchee and Yakima districts 


of Washington was begun, together 
with similar observations in some of 


the apple orchards in the Hood River 
district of Oregon. The results of 
these studies will be briefly discussed in 
this report. 

The limb variations in otherwise nor- 
mal fruit trees that have been discov- 
ered by growers thus far are largely 
those in which the color of the fruits 
as they approach maturity serves to 


distinguish them from the normal ones. 





ORIGIN OF THE STARKING APPLE 
Figure 9 


The Starking variety, which is now being widely grown, arose as a bud mutation in a 
tree of the Stark’s Delicious variety in the orchard of Lewis Mood. Mullica Hill, New Jersey. 
The mutant limb is the one on which Mr. Mood’s hand rests. The Starking variation is so 
marked an improvement over the Delicious that a high price. was paid Mr. Mood for the 
propagation rights of the new form. 
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DELICIOUS AND STARKING APPLES 





Figure 10 
Typical Delicious (above) and Starking (below) apples showing the more nearly solid 
red color of the Starking. Yakima, Washington, December, 1928. 
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This condition is due largely to the 
fact that the color-of-fruit character is 
so easily seen and consequently is the 
one first discerned by interested ob- 
servers. 

Limb variations in otherwise normal 
apple trees have also been found in 
which the fruits differ from the normal 
in size, shape, time of maturity, number 
of seeds, and keeping qualities under 
storage conditions, or combinations of 
these characters. Doubtless other varia- 
tions in the characters of the fruits as 
well as those of the foliage of the 
trees occur but the limited study of 
this subject thus far has prevented the 
accumulation of much definite informa- 
tion as to their occurrence and charac- 
teristics. 

The number of striking bud varia- 
tions that have been reported in apple 
trees from time to time has increased 
‘rapidly during the past two or three 
years as a result of the growing inter- 
est in this subject until 173 are now 
known, as listed in Table 1. Growers 
and others are begining to learn when 
and how to look for variations and 
what to look for. Furthermore, the 
significance of bud variations for the 
improvement of the apple varieties is 
just beginning to be realized. It is be- 
lieved that the superior color character- 
istics of the Starking and _ Richared 
variations, the extensive advertising 
eiven them and the large prices paid 
for their propagating rights have 
spurred other growers to intensive 
searching of their orchards in the hope 
of finding other variations that mav be 
of equal or greater value. Only 20 of 
these variations were recorded prior to 
October, 1922, when the Starking was 
announced. Hence 153 of them have 
been brought to notice in the past nine 
vears and a very large part of these 
were listed during the past three years. 
With the awakening interest in this sub- 
ject and the realization of its impor- 
tance it seems certain that the number 
of bud variations now known will be 
largely increased in the near future. 
The newly enacted Plant Patent Law 
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will also foster an interest in bud varia- 
tions. 

For the most part this list includes 
those variations that have occurred as 
limb sports in otherwise normal trees, 
A few entire-tree variations have been 
included where conclusive evidence has 
indicated their origin as due to the 
propagation of bud variations. In this 
table the bud variations have been 
erouped according to the nature of the 
variation, the parent variety in which 
they were found to have originated, the 
number of variations in each variety 
that are distinguishable in one or more 
characters from the parent forms, and 
the total number of bud variations that 
have heen found and studied more or 
less up to the present time (Aug. 15, 


1931). 


It will be noted that there are 143 
bud variations in which the color of the 
apples are of a deeper, darker red, or a 
more solid red than is characteristic of 
the parent forms, three have a more 
green or greenish color of fruits than 
the normal, three have a more distinctly 
striped appearance than the normal, and 
in three the fruits are russeted. In ten 
instances the limb sports bear apples of 
large size as compared with the normal 
ones. In four instances the fruits are 
distinctly flattened in shape, in one case 
the apples have a much more oblong 
shape than the normal ones and in one 
instance there is a tendency for the 
production of twin fruits instead of 
single ones from each blossom. ‘There 
are three variations that tend to bear 
earlier maturing fruits than the normal, 
one variation in which there is a ten- 
dency for the production of annual 
rather than biennial crops, and one limb 
variation in which the apples are seed- 
less. 


Some of these bud variations, such as 
the Starking, Richared, Red Woinesap, 
Staymared, Blaxtyman, Red Rome, and 
Blackjon are now being propagated in 
many apple growing regions. Others 
are being grown in progeny tests in 
various locations in order to determine 
their value for commercial culture as 
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Tia- compared with the parent varieties. A servation in their original locations. 
few are being tested in propagation : . —_—— 
ides <tudies in order to obtain reliable infor- Isolation as pe guna from 
| as mation as to the transmission of their ud Variations 
ees. characters through budding. Most of The term “isolation of strains origin- 
een the remainder are under systematic ob- ating from bud variations” is here used 
has 
the TABLE 1.—A list of apple bud variations of which records have been obtained prior to Aug. 15, 1931. 
this | Nature of the variations Parent variety Number of bud Totals 
een variations known 
the Color oi fruits 
ich Deep or solid red 3aldwin — 4 
Ben Davis 2 
the Bramley ] 
ety Chenango 
ore Delicious 37 
X 5 . e 
Esopus Spitzenburg 2 
und Fameuse 4 
hat Gravenstein 8 
or | James Grieve ] 
15 Jonathan 2 
vs McIntosh 8 
Northern Spy 8 
42 Oldenburg 4 
Rambo ] 
the Red Astrachan l 
ra Ribston l 
of Rome Beauty 12 
| St. Lawrence ] 
Te Stark 7 
an Stayman Winesap 8 
tly Tompkins King 2 
. Twenty Ounce 4 
nd Westfield ] 
en W illowtwig 3 
of W inesap 19 
Winter Banana ] 143 
1al = : aeememmees "} — — 
Green or greenish Stayman Winesap ] 
ire : W inesap 2 3 
ise Striped Black Rome ] 
ng Cox Orange ] 
ne 7 Williams ] 3 
wt Russeted Jaldwin 2 
f ; ; Rome l 3 
0 Size of fruits 
re Very large size Delicious ] 
ar Fameuse l 
1] Grimes Golden 3 
Hyslop 1 
n- Jonathan | 
al | Stayman Winesap ] 
ib BT ns Winesap 2 10 
a Shape of fruits 
Flattened McIntosh 2 
Northern Spy 1 
AS | Jonathan ] 
. Oblond Grimes Golden ] 
# _ Twin fruits (unknown ) 1 6 
| Earlier production Baldwin ] 
IT] ) Northern Spy 1 
rs ; Rhode Island Greening ] 3 
in i Annual cropping Yellow Transparent ] ] 
1e Seedless fruits Porter l I 
1s _ Total 173 
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to mean the propagation experimentally 
or commercially of bud variations that 
are clearly distinguished from the par- 
ent forms in one or more fruit or fo- 
liage characters that are found to be 
transmitted through bud propagation. 
The variations may occur either as 
limbs or entire trees and are the result 
of somatic variations rather than of 
seedling origin. 


The strains isolated from bud varia- 
tions may be better adapted for com- 
mercial culture than the parent varieties 
by reason of one or more superior 
characters, such as improved color, size, 
shape, or season of ripening of the 
fruits, or combinations of these charac- 
ters. However, it is possible that the 
strains originating from bud variations 
may be inferior to the parent forms in 
one or more characters, as for example, 
lighter yields, or through bearing ap- 
ples of poor commercial quality. 

The growing interest in strains of the 


(Concluded in the 
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commercial apple varieties that have 
originated from bud variations is due 
largely to those that have been found 
to be superior in some respect to the 
parent varieties for orchard culture. 
The trees of the commercially valuable 
strains that are best known at this time 
produce fruits of deeper; richer, or 
more completely red color than the 
parent varieties. 

From observations of a number of 
bud variations in apple trees in different 
apple-growing districts of the United 
States during the past 22 years, the 
writers believe that valuable commer- 
cial strains may be isolated and propa- 
gated in which the trees will produce 
fruits having better commercial size 
and shape, and earlier or later ripening 
than the parent varieties. In the case 
of those varieties in which the trees 
have a strong tendency to bear full 
crops only every other year it may be 
practicable to isolate strains in which 
the trees tend to bear annual crops. 


May Number) 


ww 


World Birth Rates 


In his. presidential address before the 
Sanitary Inspectors Association (London), 
Sir Leonard Hill said that the birth rate 
was now the subject of intensive propaganda 
among the masses of the people, and the no- 
child or one child home was becoming the 
rule. Although the unskilled continued as 
yet to breed more than the skilled, birth con- 
trol was practiced in every class of society. 
The result was that between 1921 and 1931 
the population of Great Britain increased 
hardly more than in the previous decade, 
which included the war. The infant mortality 
had fallen from 167 per thousand births at 
the end of the last century to 60 in 1930, but 
this did not compensate for the enormous 
drop in the birth rate. The annual increase 
of births over deaths per thousand living was 
12 at the end of the last century but in 1929 
was under 3, so that soon the population 
would be stationary. Three children’ per 
family were required to keep up the popu- 
lation. The Japanese were increasing at the 
rate of a million a year. They were multi- 
plying just as we did with the coming of the 
industrial revolution, and, with a birth rate 


continuing to rise at the present rate, in 
thirty years would number 100 millions, and 
be the largest great power. They had 27 
million agricultural workers to keep up the 
virility of the race. Our dominions and 
colonies occupied a fourth of the best land 
in the world, and we ought to send thither 
250.000 emigrants a year, and these should 
be young people who would breed. The al- 
ternative was to leave that vast area un- 
occupied or to be colonized by other nations. 
If the white men were going to lessen their 
breeding rapidity they must see to it that 
colored races were taught the methods of 
doing so. At present such races were kept 
down to the level of the food supply by high 
infant mortality, famines and_ epidemics. 
The population of the world was increasing 
by some 12 millions a year, but this could 
not continue. A far less cruel world could 
be brought about only by limitation of the 
birth rate, but this must be coupled with the 
duty of keeping up a virile race. Birth con- 
trol was at a minimum among those with 2 
tendency to mental defect, and there was; 


some danger of increase in inferior types.— 
Oct. 10, 1931. 


Jour. Amer. Med. Assoc., 
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A RYE-WHEAT HYBRID* 
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Georgia Agricultural Experiment Station 


NTIL recently the cross be- 

tween rye and wheat, when rye 

is used as the female parent, 
was not successful, although a number 
of experimenters have been successful 
in making the reciprocal cross. In 1922 
Gaines and Stevenson' described 
F, and Fe rye & wheat crosses.+ Meis- 
ter and Tyumjakoff? in 1928 described 
F, rye wheat crosses made at the Sara- 
tov Experiment Station in Russia. 

The plants described by Gaines and 
Stevenson were all obtained from Ro- 
sen rye. Three different wheats were 
used as the male parents and six F, 
plants were grown. Both the F, and 
F. plants are described as being very 
rye-like and only slightly modified by 
the wheat parents: The modified char- 
acters were sterility; shorter plants, 
heads, and beards; purple straw; lem- 
mas ciliated only towards the tips; and 
necks below the head thicker and stiffer 
than rye. The last three characters 
were found only in some of the plants. 
The rye-like character of these plants 
is attributed to maternal inheritance. — 

The writer has never selfed Rosen 
rye but has selfed Abruzzi rye and 
Georgia rye. All of the above modifica- 
tions have been found in selfed rye 
grown at the Georgia Experiment Sta- 
tion. Sterility is the usual condition 
when rye is selfed or when a few 
plants are grown by themselves. In rye, 
as well as in other cross fertilized 
plants, the vigor and therefore the 
height of the plant and the length of 
the head is reduced by selfing. The 
‘ength of beards in selfed rye is varia- 
‘le but is generally shorter than in 

pen-pollinated rye. Rye often has 


purple stems, so that this character 
may have come from a mixture in 
the white-stemmed Rosen rye. In 


some strains of selfed rye the lemma 
is not ciliated, and in a number of 
strains the lemmas are ciliated only 
towards the tip. The neck of selfed 
rye will vary from about 88 mm. to 
174 mm. diameter, while the neck of 
wheat grown on the same land will 
measure about 180 mm. _ It follows 
from this that the modifications found 
by Gaines and Stevenson in the F,; and 
F. plants may have been caused by 
selfing the rye rather than crossing it 
with wheat. 

Meister and Tyjumjakoff describe Fy 
plants obtained crossing Jelissejev rye 
with No. 648 wheat. The plants are 
described as resembling wheat more 
closely than rye, although several rye 
characters are described. All of the 
vegetative characters are described as 
wheat-like, the few rye characters 
found being in the head. The authors 
make a careful comparison between 
these rye & wheat crosses and some 
wheat X rye crosses of the same par- 
entage and conclude that they are iden- 
tical in morphological characters. 

The rye & wheat described in this 
paper was obtained from a cross be- 
tween Abruzzi rye and Chinese wheat 
made in 1929.t Heads of the parents 
and reciprocal hybrids between the 
Chinese wheat used was a_ selection 
from the same variety which Leighty 
and Sando® found would cross readily 
with rye when used as the female 
parent. It was probably due to the use 
of this wheat that the cross was suc- 
cessful, as repeated attempts to make 








*Published with the approval of the Director as Paper No. 35, Journal Series, Georgia 


xperiment Station. 


tHere and elsewhere in this paper the female parent is given first. 
tThe cross was made by S. J. Hadden, Assistant Agronomist. 
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the cross with other wheats have proved 
a failure. 

Two very small, shrunken seeds were 
produced on one head of the hybrid. 
Only one seed produced a plant. This 
plant was grown in the greenhouse 
along with a number of strains of 
selfed Abruzzi rye. A careful com- 
parison was made of the young rye 
plants and the supposed hybrid. In 
every particular the young plant ap- 
peared to be a pure rye plant. The 
width and color of the leaves, ligule, 
auricles, ete., of this plant so closely 
resembled rye that its hybrid origin was 
considered very improbable. With two 
parents as variable and as nearly alike 
vegetatively as Abruzzi rye and Chi- 
nese wheat it is very hard to state de- 
finitely what vegetative characters come 
from either parent. However, two 
characters were found that were very 
characteristic of Abruzzi rye. 

On the young plants of the Abruzzi 
rye auricles are either absent or are 
very poorly developed. Later on, some 
stools may develop with one fair size 
auricle, while the other one remains 
small and undeveloped. The rye 
wheat hybrid belonged to this type. In 
Chinese wheat the auricles are of aver- 
age size and both about the same size. 

During one stage of the development 
of many voung singly-planted  speci- 
mens of Abruzzi rye the growth 1s 
very closely bunched together. It some- 
times looks as if the stools are tied to- 
gether into a bundle. This character 
is not found in all rye plants but it 1s 
one which the writer had never ob- 
served in any wheat plant. In Chinese 
wheat the growth is also upright but 
the tendency is for the stools to spread 
out in single plants rather than to 
bunch together. 

One vegetative character was noted 
which may or may not have come from 
the wheat parent. Abruzzi rye general- 
ly has hairy sheaths, although when 
selfed the sheaths are sometimes 
smooth. In Chinese wheat the sheaths 
are glabrous. In this hybrid the sheaths 
were glabrous. 

During the past five or six years the 
writer has grown a large number of 
wheat & rye hybrids, some of which 























A RYE-WHEAT HYBRID 
Figure 11 

Wheat-like characters from the paternal 
parent prove the plant a hybrid. 
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HEAD-CHARACTERS OF PARENT SPECIES AND HYBRIDS 
Figure 12 


_ A—Abruzzi rye; B—Abruzzi rye & Chinese wheat C—Chinese wheat Abruzzi rye; 
/’—Chinese wheat. In comparing the shape of the heads of the parents with their hybrids, 
a‘owance must be made for the effect of the seed in the parent heads on the shape of the 
‘\ikelet. Both hybrids were sterile or nearly so. 
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SPIKELET AND GLUME CHARACTERS 
Figure 13 


A—Abruzzi rye; B—Abruzzi rye * Chi- 
nese wheat; C—Chinese wheat * Abruzzi 
rye; D—Chinese wheat. Part of the differ- 
ence in shape between D and B and C is due 
to the fact that DV produced seed while B 
and C are sterile. 


were Chinese wheat & Abruzzi rye 
In every case the young plants wer 
more like wheat than rye. The auricle; 
have always been well developed and 
usually have been very large as com. 
pared with wheat. 

In the early spring the hybrid wa; 
moved from the greenhouse to the field. 
As soon as the plant headed there wa, 
no doubt as to its hybrid origin. ‘The 
plant is shown in Figure 11. Only 4 
few of the head characters resembled 
rye, while a number of wheat charac. 
ters were apparent. The rye head an¢ 
culm characters identified were: hairy 
neck or pubescence on the upper part 
of the culm, elongated glumes inter- 
mediate in type between the lanceolate 
glumes of rye and the ovate glumes oi 
Chinese wheat, and length of head in- 
termediate between rye and wheat. The 
glumes were identical with those on 
Chinese wheat except for the elongation 
already mentioned, and a slightly great- 
er ciliation of the outer glumes. The 
spikelets had three or more florets. 
The terminal spikelet was _ present. 
Spikelet and glume characters of the 
parents and hybrids are shown in Fig: 
ure 13. 

The hybrid produced seventeen seeds 
from open pollinated flowers and two 
very small shrunken seeds from flow- 


ers back-crossed to rye, making a total | 


of nineteen seeds. One seed was per- 
fectly developed, eleven were somewhat 
shrunken and seven were badly shrunk- 
en. Both in color and shape the seeds 
looked like wheat. 

The head characters of the recip- 
rocal cross, i. e., Chinese wheat 
Abruzzi rye, corresponded in every pat- 
ticular with the hybrid. 


Discussion and Summary 


The F,; rye & wheat plant described 
in this paper is very similar to those 
described by Meister and Tjumjakotft. 
In both cases the head characters were 
predominantly wheat, although mark 
edly modified by the rye, and the heads 
were similar to those of the reciproca! 
cross. In one respect this cross cil 
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Bledsoe: 


fered from those obtained by Meister 
and Tjumjakoff, and also from the 
reciprocal cross. Instead of the vege- 
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wheat-like, they were rye-like. This 


difference may have been due to the 
heterozygous character of both parents, 
rather than to any maternal inheritance. 
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ANIMAL AGGREGATIONS, by W. C. 
AtLEE. Pp. x + 431. 20 Chapters. 35 
Figures, 1 Chart, 37 Tables. Price, $5.00. 


Chicago, The University of Chicago Press. 


1931. 


HIS is a study of the relationships 

existing among the more _ loosely 
integrated collections of animals, which 
may rightly be designated as ‘‘animal 
ageregations,’ with regard to their eco- 
logical and behavioristic physiology, as 
well as with regard to their strictly 
social implications. 

This book is built about a phenomen- 
on or a series of phenomena, rather 
than about a philosophy. In the pres- 
ent form it may even be designated as 
notes on an unsolved problem; but 
since a presentation of a problem is 
necessary for its ultimate solution, and 
since an inquiry into the universality of 
a given problem is imperative before 
undertaking laborious experimentation 
directed toward finding a solution, no 
apology is offered by the author for 
summarizing our growing knowledge 
on the subject of animal aggregations 
at the present stage of inquiry into the 
problems involved. 

The book discusses the classification, 
formation, factors conditioning, and the 
integration of animal aggregations. 
Among the stimuli utilized in the in- 
tegration of aggregations are those per- 
ceived by the several senses. Some 
animals respond definitely to vibrations 
of lower frequency than sound vibra- 
tions. The mitogenic rays of the Gur- 


witsch school are suggestive of similar 
subtle means of group integration epi- 
tomized in Maeterlinck’s “‘spirit of the 
hive,” but, as yet, the matter rests only 
on suggestion. 

The harmful effects of aggregations 
of individuals are seen under certain 
conditions in the inhibition of growth, 
the retardation of reproduction, and the 
increased death rate among certain ani- 
mals. On the other hand, crowding at 
certain densities stimulates growth in 
snails, Drosophila, tadpoles, sea urchin 
plutei, and heterotypic tissue cultures. 
Taberon and also Yocom have demon- 
strated that true acceleration of the 
rate of reproduction may occur asso- 
ciated with the introduction of more 
than one organism into a_ limited 
amount of medium. Under laboratory 
conditions aggregations of isopods 
and of ophiurans serve to quiet these 
animals, thus affecting respiration and 
in the long run this proves to be an 
adaptive reaction. Aggregations are 
also protected from toxic reagents by 
the wider distribution of the toxic 
material, by its absorption on the 
slime produced by the aggregating 
group, or to the lowering of the pro- 
tection resulting from the rate of 
metabolism in aggregated as com- 
pared with non-aggregated indivi- 
duals. Survival values in crowded in- 
sect populations vary with number, 
age, and previous history of the indi- 
viduals. Experiments indicate that 
there is, however, an optimal density 
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(35-55 flies per one-ounce bottle or 
8 cc. of fluid substrate) below and 
above which specific death rates are 
higher at all ages than they are at 
this optimum. 

An aggregation implies that the 
grouped individuals have tolerance for 
the presence of other organisms in the 
same limited area, and that they have a 
reaction system which causes them to 
aggregate or to remain aggregated if 
passively collected. In addition certain 
other qualities are needed, particularly 
the ability to establish close group in- 
tegration. The facts indicate that not 
all animals whose groups show survival 
values are to become more closely so- 
cial, but that animals, whatever their 
endowments, could not have developed 
the social habit had the incipient social 
stages lacked the type of survival val- 
ues which we have repeatedly demon- 
strated for different sorts of animals, 
and now also for bacteria. These val- 
ues are a function, other conditions be- 
ing equal, of the mass of animals in 
relation to the volume of their effec- 
tive environment. 


Crowding and Sex-Determination 


From our present knowledge it ap- 
pears that sex determination, at least 
for the majority of animals, is normally 
associated with the chromosome imech- 
anism, but that chromosome determina- 
tions may be overruled by other fac- 
tors, among them the effects produced 
by crowding. In certain cases these 
effects appear to be produced by the 
transfer of material from one indivi- 
dual to another, as in Bonellia; in 
others, as Cladocera, by the effects of 
crowding upon animals that are not 
necessarily in physical contact with each 
other. The important thing is that a 
occur at all and can be controlled, 
certain animals of widely distributed 
taxonomic position, by the degree or 
kind of aggregation obtaining. 

In Cladocera the tendency to change 
the type of reproduction as the culture 
becomes crowded, from the production 
of parthenogenetic eggs rapidly pro- 
duced bu tnot resistant, to the sexual 
eggs which can withstand adverse con- 
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ditions, has survival value In nature such 
crowding usually precedes the drying- 
up or freezing » small bodies of water 

in which the animals have been living: 
and either usually follows a long re- 
production period which has given time 
for the increase of the cladoceran popu- 
lation to effect a definite change in the 
environment. Under these conditions 
the production of resistant eggs has 
definite value. 

Morphological modifications due to 
crowding are seen in production of the 
winged forms among crowded aphids. 
The evidence from Uvarov’s phase 
theory that locusts pass to and from 
the solitary and swarm phases. with 
marked morphological changes is re- 
garded as unproved as yet, but promis- 
ing for further investigation. Some 
data on the association of environmental 
factors with morphological changes oc- 
cur in the work of geneticists. Crowd- 
ing affects bristle number in Drosop- 
phila and exercises a selective effect. 


Evolution of Aggregates 


There is nothing in recent work 
which displaces the earlier conclusion 
that overcrowding is harmful; but this 
newer evidence shows that under prop- 
er conditions, and entirely apart from 
breeding or hibernation, beneficial re- 
sults may follow aggregation, in many 
organisms of the same or different 
species, within a limited space. This 
means that in grouping caused by the 
tropistic reactions of individuals to en- 
vironmental factors there may be a 
natural co-operation effective long be- 
fore the physiological organization of 
the group has reached the level of de- 
velopment which occurs in the group- 
ings usually designated as being truly 
social. 

The knowledge that co-operation ex- 
ists among loosely organized, or among 
apparently unorganized, groups of ani- 
mals living even temporarily in the 
same region, gives us much clearer 
evidence than has been available to stu- 
dents of social life, that their conclt- 
sion that co-operation is one of the 
major biological principles in evolution 
is correct, and that its roots extend fart 
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The Vinderen Laboratory 


low the level of well integrated social! 
activity. 

The last advance in this series comes 
when individuals cease to react as sep- 
arate units and respond only as mem- 
hers of a group—when, as in the case 
of ants or termites and, rarely, with 
men, they are largely group-centered 
rather than self-centered. Many of the 
so-called “altruistic” drives in man ap- 
parently are the development of these 
innate tendencies toward co-operation, 
which find their early physiological ex- 
ression in many simpler animals. 

With the development of the nervous 
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system, closer co-operation becomes 
possible and larger numbers are af- 
fected. There is much reason for 
thinking that many of the advances in 
evolution have come about through the 
selection of co-operating groups rather 
than through the selection of indivi- 
duals. This implies that the two great 
natural principles of struggle for exist- 
ence and of co-operation are not wholly 
in opposition, but that each may have 
reacted upon the other in determining 
the trend of animal evolution. 


C. A. Kororp. 
Universtty of California. 


The Vinderen Laboratory A Quarter-Century Old 


HE Vinderen Laboratory of 
Oslo has recently celebrated 


its twenty-fifth birthday and has 
received congratulations from biologists 
and eugenists all over the world. Among 
the congratulators we find Ch. B. Dav- 
enport, Irving Fisher, Henry Fairfield 
Osborn, of the United States; Vir- 
chow, Germany; Gini, Italy ; Lundborg, 
Sweden, and Darwin, England. Among 
politicians we find Reichspresident Hin- 
denburg. The Antropological Society 
of Berlin has on the occasion elected 
Jon Alfred Mjoen, director of the lab- 
oratory, as corresponding secretary. 

The Vinderen Laboratory was found- 
ed in 1906 by Dr. Mjoen for the ex- 
perimental study of biological problems 
with particular reference to human in- 
heritance. At first it was entirely a 
private venture, but soon received sub- 
sidies and recognition from the Nor- 
wegian Government. 

Dr. Mjoen and his assistants first 
devoted their attention to the isolation 
and study of such mental characteristics 
as could be recognized and measured 
with accuracy. Delicate methods were 
developed for assessing and tabulating 
varying degrees of mental ability of 
‘enius and criminality. Such charac- 
‘eristics—‘‘psycic basic qualities”—were 
1en measured in three generations of 
‘ore than one thousand families and 
0,000 individuals. After being meas- 
red they were valued. It is the first 


time in biological or psychological re- 
search that mental qualities have been 
valued and could be expressed numeri- 
cally, thus affording a solid basis for 
study of the heredity of mental traits 
in human stocks. 

By these measurements it was pos- 
sible to prove a long series of correla- 
tions between children and parents, chil- 
dren and grandparents, and children 
and side-lines (collaterals). 

During recent years the Vinderen 
Laboratory has been studving the ap- 
plication of eugenic principles to poli- 
tics, and has worked out a series of re- 
form bills. A program for Race Hy- 
giene, called “A first step,’ was laid 
before The Medical Association of 
Oslo as long ago as 1908. In this pro- 
gram we find the following guiding 
lines for a new population policy, based 
on biological principles: 

A new system of law: “We shall not 
treat the crime, but the criminal.” 

A new system of health: Prevention 
(not only cure) of racial and national 
diseases as a function of the state. To- 
tal eradication of venereal diseases. 

A new system of education: Mental 
culture (character) and body culture. 
‘Life test’ instead of examination test. 
No masculine education of women. 

A new system of poor relief: “Help 
only to self-help.” (Working colonies). 

A new system of community and 
state: Biological and physiological in- 








188 


vestigation of the whole nation and se- 
lective inner colonisation, biological 
control of immigration and clearing 


house for the diffusion of biological 
knowledge. 


This program from 1908, which di- 
vided the work into “negative,” “posi- 
tive,’ and “prophylactic” Race Hygiene 
was probably the first detailed program 
for race hygiene based on_ biological 
principles. No wonder that a program 
of such revolutionary — tendencies 
aroused a storm of indignation and that 
the leader of the Laboratory was at- 
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tacked in certain circles in a manner 
which is probably without parallel in 
scientific circles in the history of the 
country. A great change in public 
opinion has nevertheless followed, and 
in the course of 20 years many of the 
points in the above program have re- 
ceived legislative sanction and the last 
two points, biological control of im- 
migration, and sterilization and regrega- 
tion of inferior race elements will, 
in all probability, come up in the Nor- 
wegian Parliament (Storting) in the 
near future. N. H. 


linderen Laboratory. 


First Glance 


OOKS are acknowledged in this column as received, and such acknowledg- 

ment must be regarded as sufficient return for the courtesy of the sender. 
As far as space permits, books that contain material of special interest to the 
readers of the JOURNAL will be reviewed in later numbers. 


SPECIAL EDUCATION, The Handi- 
capped and the Gifted. White House Con- 
ference on Child Health and Protection; 
Report of the Committee on Special Classes, 
CHARLES Scotr Berry, PxH.D., Chairman. 
Pp. 604. Price $4.00. The Century Com- 
pany, New York. 1931. 

The Procrustean Mind, keyed to the 
Average (strange non-existent figment 
of a lockstepped imagination!), makes, 
of our Plusses and Minuses, incongru- 
ous bedfellows— 


DIE MITOGENETISCHE  STRAIH- 
LUNG. By A. GurwitscH. Pp. 386. Ver- 
lag von Julius Springer, Berlin. 1932. 


The latest news of the mysterious 
rays that Gurwitch believes emanate 
from living things (some of them at 
least), and increase the rapidity of cell 
division. 


THE FAMILY, Source Materials for the 
Study of Family and Personality, by Epb- 
WARD Byron Reuter, Professor of Sociol- 
ogy, University of Iowa, and Jessie Ruinc- 
WAY RUNNER. Pp. 604. 18 Chapters. New 
York and London, McGraw-Hill Book Com- 
pany. 1931. 

Perhaps it is possible to have a hu- 
man culture without families, but to 
date it has not been done (Soviet 
Russia notwithstanding). First glance 
suggests that we may not be civilized 
very long, if Reuter-Runner view the 
situation aright. 


THE TECHNIQUE OF = SOCIAL 
PROGRESS, by Hornett Hart, Associate 
Professor of Social Economy, Bryn Mawr 


College. Pp. 708. 24 Chapters. 17  Illus- 
trations. New York. Henry Holt and 
Company. 1931. 


Covers somewhat the same ground 
as the preceding, but with a less morbid 
outlook. 


BROWN AMERICA, 
New Race. 
Price, $2.50. 
1931. 

The Director of the Rosenwald 
Foundation out to “sell”? race mixture— 


The Story of a 
By Epwin R. Empre. Pp. 31l. 
The Viking Press, New York. 


FERTILITY AND ANIMAL-BREED- 


ING. By F. H. A. Marswatt, Sc.D. 
F.R.S.. and Jonn Hammnonp, M.A. _ Pp. 
50. Price 45c. His Majesty’s Stationery 
Office, London. 1932. 


The rock on which many a genetic 
experiment has split. 


HUMAN STERILIZATION, The His 
tory of the Sexual Sterilization Movement. 
By J. H. LanpmMan, Pu.D., J.D., J.S.D. 
The Coliege of the City of New York. Pp. 


341. Price, $4.00. The Macmillan Com: 
pany, New York. 1932. 
Extensive documentation of legal 


phases. Lengthy discussion of heredity. 
with a peculiar twist, that if applied hy 
a plant or animal breeder would put hin 
in the poorhouse in short order. 


— 
fo Ri i ne aan : 











He tire rite ree A 


wri oe 


Se eee ey 


Se ae Lee Pe at 

















-~ << a ia t> 


adj « —" ‘ at 








edg- 
der. 


. the 


“TAL 
ociate 


Mawr 
Illus- 
and 


yund 
yrbid 


of a 
6 Sli. 
Y ork. 


wald 
ire— 


L£ED- 
sc.D.., 
Pp. 


onery 


netic 


His- 
ment. 
i aie 

Pp. 
Com- 


legal 
dit. 
d by 


him 








Pr ae ety 


deshoat WA acta Ade LA hb: RT ae nal SA 





wiles cht Abit ci ANI ice ee Sines alin Raith tate rt A Eas ARO ke ae trom rite 





Ta ae a 





re) 








pein? pan 0 


Se ee a eae ree 


ee eee 


Seat a Jia tat 





THIRD INTERNATIONAL CONGRESS 
OF EUGENICS 


At the American Museum of Natural History, 77th Street and Central 
Park, West, New York City, August 21-23, 1932 


Exhibition at the Museum, August 22-September 22 
Excursion to Cold Spring Harbor, August 21 


HE First International Congress of Eugenics, which was sponsored by the 

Eugenic Education Society of Great Britain, was held in London in 1912, un- 

der the presidency of Major Leonard Darwin. The Second Congress of this 
series met in New York in 1921, under the presidency of Henry Fairfield =. 
The Third International Congress of Eugenics will be held in New York City 
August, 1932, under the presidency of Charles B. Davenport, Director of the De- 
partment of Genetics of the Carnegie Institution of Washington and organizer of 
the Eugenics Record Office. 


Scope of the Congress 


It is the aim of Congress, by means of papers, conferences and exhibits, to 
review briefly the history of eugenical work, and to present a survey of the pres- 
ent status of eugenics, both as a pure and as an applied science. If its work is 
well done it will serve to clarify the principles and aims of eugenics, and to point 
out the most profitable lines of eugenical endeavor for the next decade. The Con- 
gress will strive to mark a mile-post in eugenical research and also to present to 
the public the real meaning and content of the science of eugenics and an appre- 
ciation of its importance in human affairs. 


Participation in the Congress 


The Managing Committee of the Third Congress is anxious to establish earlv 
contacts with all persons in all countries who are interested in eugenical research 
and in race and family-stock betterment. It is hoped that this Congress will take 
tull and critical stock of eugenical progress. In order to do this it must have 
wide and earnest support; it must be participated in by the outstanding students 
of human genetics, migration, mate selection, differential fertility and those forces 
which influence the turn-over of population quality from generation to generation. 
lt invites friendly contact with, and participation in its work by, investigators in 
the contributing sciences—particularly anthropology, psychology, physiology, medi- 
cine and education. It welcomes collaboration also with those business houses and 





industries the prosperity of which depends most heavily upon scientific human 
capacities. 
The Two Congresses 
The Third International Congress of Eugenics, New York City, and the 


‘ixth International Congress of Genetics, Ithaca, New York, are working in close 
C collaboration. Papers on human genetics will be read at Ithaca, while all other 
hases of both pure and applied eugenics will be centered at the Eugenics Congress 


i New York. 
Visit to Cold Spring Harbor 


The members of the two Congresses will be taken on an excursion to Cold 
“Dring Harbor on Sunday, August 21st, to visit the Eugenics Record Office and 
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the Station for Experimental Evolution, which, together, constitute the Depart. 
ment of Genetics of the Carnegie Institution of W ashington. 


Publications 


It is planned to cover the history and proceedings of the Congress appro- 
priately in a published report. This report will give in full the more important 
papers read before and submitted to the Congress, and will give an account of the 
proceedingsof the Congress and a description of the exhibits. 


Eugenics Exhibition 
An exhibition covering the history and present status of eugenical research 


will be held at the Museum in connection with this Congress. It is planned to 


open this exhibition on August 22d and to continue it, open to the public, until 
September 22d. 


CLASSIFICATION OF EXHIBITS: This classification is meant to suggest, 
in logical relationship, the main subjects of investigation in the field of eugenics, 


Appropriate exhibits in any of these classes may be offered for display and dem- 
onstration. 


Class 1. Human Traits or Qualities. Class 10. Other Sciences in Relation to Ev. 
Class 2. Human Genetics. genics. 

Class 3. Heredity and Environment. Class Il. The Kaces of Man. 

Class 4. Heredity and Development. Class 12. Human Family Stocks. 


2 > 4 y vor *N9'0 > ' 
Class 5. Human Migration. Class 13. Parallel, Between Improveme nt bj 
; Better Breeding of Plants and Animals 
Class 6. Mate Selection. and of Human Family-stocks. 


Class 7. Differential Fecundity. Class 14. Applied Eugenics. 


: “as ie —_ 
Class 8. Population Study. Class 15. Eugenical Organizations and Pub- 
Class 9. Eugenical Forces. lications. 


MATERIALS: The materials for this exhibit will be shown principally in 
the form of (1) pedigree charts and their genetical analysis; (2) statistical charts 
and tables; (3) photographs and maps; (4) models, casts and drawings; (5) 
books and scientific papers; (6) scientific apparatus, and (7) living specimens. 


SPACE: The exhibit will be held in the Education Hall of the American 
Museum of Natural History where approximately 5,000 square feet of wall space, 
in 14 booths, are available for this display. Besides this wall space there are in 
this hall many hundreds of square feet of floor space available for and well 
adapted to exhibition cases and tables. 


Membership in the Third Eugenics Congress 


The following classes of membership in the Congress have been established: 
Active membership, $5.00; Sustaining membership, $25.00; Supporting member- 
ship, $100.00; and patrons, those who contribute $500.00 or more. Both individu- 
als and institutions are eligible to membership. Make all checks payable to the 
Third International Congress of Eugenics. 

Each member will be entitled to all privileges of the meetings, exhibits and pe 
tertainments of the Congress, and will receive, without further charge, one set « 
the publications of the Congress. 

The Managing Committee of the Congress will pass upon and either definitely 
accept or reject each application for membership. 

Applications for membership and inquiries concerning the Third Internatio: : 
Congress of Eugenics may be addressed to Harry H. Laughlin, Secretary, Ccl 
Spring Harbor, Long Island, N. Y. 
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